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CHAPTER 4 ENVIRONMENTAL CONSEQUENCES

4.1 INTRODUCTION

This chapter describes potential environmental consequences
associated with implementing the proposed action and no-action Environmental Consequences
and alternatives. In accordance with National Environmental  this chapter  describes  the
Policy Act (NEPA) guidelines, the scope of the Environmental  environmental consequences that
Impact Statement (EIS)/Overseas Environmental Impact would potentially result from
Statement (OEIS) was guided by emphasizing potentially —iMmPlementation of the alternatives
significant issues and deemphasizing insignificant issues (40 Code described ir? Chapter 2'. includin.g
the no-action alternative. This
of Federal Regulations [CFR] §1501.1[d]). The following topics  chapter also describes the analytical

provide an overview of Chapter 4 and are discussed below: methodology used to develop the

. . analysis.
e Environmental Resource Sections

e  Programmatic Analysis
e Section 4(f) Evaluation
e Summary of Impacts and Potential Mitigation Measures

4.1.1 Environmental Resource Sections

Consistent with the discussion of the affected environment (see Chapter 3, Affected Environment), this
chapter is divided into 16 resource areas (Sections 4.2 through 4.17) to provide a framework for
evaluating the impacts of each alternative. Each environmental resource section is divided into the
following subsections.

4.1.2 Approach to Analysis

The Approach to Analysis section describes the methodology and impact assessment criteria used to
identify and evaluate resource impacts in this EIS/OEIS.

4.1.3 Resource Management Measures

The Resource Management Measures section discusses applicable (1) avoidance and minimization
measures and, (2) best management practices and standard operating procedures, and how they serve
to lessen impacts to specific resources. Resource management measures include avoidance and
minimization measures, best management practices, and standard operating procedures. Resource
management measures would be incorporated into the proposed action and are common to all action
alternatives.

Avoidance and minimization measures that further reduce environmental impacts are not necessarily
required by law, regulation, or policy. However, they are incorporated into the site planning and design
of the proposed action. Examples of avoidance and minimization include moving target locations,
moving firing positions, adjusting engagement zones, limiting weapons deployment, adjusting High
Hazard Impact Area boundaries, and adjusting use of tactical landing beaches.
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Best management practices include standard operating procedures and commonly accepted practices
routinely implemented by the Department of the Navy (DoN) in design, construction, and operations to
provide for the safety of personnel and equipment, as well as aid with regulatory compliance. The
EIS/OEIS impact analysis (Chapter 4) assumes that resource management measures are successfully
incorporated into the proposed action. Best management practices and standard operating procedures
are described in Appendix D, Best Management Practices.

4.1.4 Action Alternatives

Chapter 4 covers both the action and no-action alternatives. Each resource area includes analysis of
impacts under the three Tinian action alternatives and the two Pagan action alternatives. The separate
Tinian and Pagan presentations enable the unique characteristics of each island as well as distinct types
of training venues to be clearly depicted. These separate presentations do not change the intent of the
proposed action which is to establish Range and Training Areas (RTAs) on both Tinian and Pagan.

4.1.5 Construction and Operation Impacts

A separate discussion of the potential impacts resulting from both construction, and operational
activities associated with implementation of the Tinian and Pagan action alternatives is provided. Some
resource areas do not include discussion of either construction period or operations period impacts, as
those activities are not applicable to the discussion. For example, there are no construction period
impacts under Section 4.6, Airspace.

4.1.5.1 Impact Determination

A determination is made for each potential impact as to
whether it would be significant or not, as appropriate. If
the impact would be significant, a determination is According to NEPA, a determination of
made as to whether it could be mitigated to less than Significance requires consideration of both the

. - context of the action and the intensity or
significant. If not, the consequences of the significant _ .

. severity of the impact (40 CFR § 1508.27).
impacts are presented.

Significant Impacts

4.1.5.2 Potential Mitigation Measures

For the purpose of this EIS/OEIS, mitigation measures are additional project-specific measures to
actively minimize, rectify, reduce, or provide compensation for impacts identified through the NEPA
environmental review process. Mitigation measures are implemented and monitored as practicable in
addition to the avoidance and minimization measures, best management practices, and standard
operating procedures that are included as part of the proposed action. Examples of potential mitigation
measures include habitat restoration to mitigate for habitat removed during construction, and removal
of existing non-native invasive species. Unlike resource management measures, which are incorporated
into the proposed action, commitments to specific mitigation measures will be documented through the
Record of Decision, a permit/approval, programmatic agreement or other formal agreement. Section
4.20 summarizes the impacts and potential mitigation measures for the Tinian alternatives and the
Pagan alternatives analyzed in this EIS/OEIS. Table 4.20-1 and Table 4.20-2 provides a summary of the
impacts for both construction and operation activities for the Tinian and Pagan alternatives.
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4.1.6 No-Action Alternative

A discussion of impacts related to the no-action alternative is provided for each resource area as a basis
of comparison of the potential environmental consequences of the proposed action alternatives. The
discussions are presented in Sections 2.4.5, Tinian No-Action Alternative and 2.5.4, Pagan No-Action
Alternative.

4.1.7 Programmatic Analysis

Section 4.18 provides a programmatic analysis of two additional projects that are not included within
the proposed action: (1) relocation of the existing International Broadcasting Bureau (currently located
on Tinian) and (2) construction and operation of a new dock and associated breakwater on Pagan. These
two projects are presented and analyzed in a broader context than the proposed action analyzed in this
EIS/OEIS.

4.1.8 Section 4(f) Evaluation

Section 4.19 provides a Section 4(f) evaluation of the Tinian International Airport improvements and
associated historic properties. Section 4(f) of the Department of Transportation Act of 1966, codified in
Federal law at 49 United States (U.S.) Code § 303, requires that the U.S. government endeavors to
preserve the natural beauty of the countryside and public park and recreation lands, wildlife and
waterfowl refuges, and historic sites.

4.1.9 Summary of Impacts and Mitigations

Section 4.20 summarizes the potential impacts and mitigation measures identified in Sections 4.2
through 4.17.
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4.2 GEOLOGY AND SOILS

Section 4.2 describes the potential impacts to geology and soils including changes to topography and
slope stability; impacts to geological functions (i.e., ability for soil and rock to filter and transmit
groundwater); the potential for increased risk of exposure to geologic hazards as a result of the
proposed action; and changes in soil productivity, erosion, or soil runoff.

4.2.1 Approach to Analysis

The methodology for identifying and evaluating impacts to geology and soils involves establishing
baseline conditions through review and evaluation of maps, reports, and other relevant data showing
the location and known status of topographic features, geology (i.e., geologic units and geologic
hazards), and soil types. This information is then correlated to elements of the proposed action and
alternatives to determine potential effects. Known deposits of mineral resources to which access would
potentially be constrained or eliminated by the proposed action are evaluated qualitatively for their
relative importance and value in a regional context.

The analysis of potential impacts to geology and soils considers both direct and indirect impacts. Direct
impacts result from physical soil disturbances or topographic alterations, while indirect impacts include
risks to soil and erosion and the impacts to water and marine biological resources away from the
construction/operation site.

Appendix F, Geology and Soils Technical Memo, provides a detailed characterization of the geology and
soils in relationship to the proposed action and alternatives.

The impact assessment for geology and soils considers the following:
e Substantial alteration of the surrounding landscape
e Effects on important geologic features (including large-scale soil or rock removal)
e Effects to site drainage from filling karst features (e.g., sinkholes)
¢ Diminished slope stability

e Achange to soil and/or bedrock conditions that would increase the vulnerability of people or
property to a geologic hazard (e.g., seismic activity, flood, tsunami, liquefaction) and the
probability that such a hazard could result in injury or property damage

e Physical disturbance that would substantially increase the rate of erosion and soil loss
e Physical disturbance that would substantially increase impervious surfaces
e Reduced amounts of productive soils

Potential project impacts are evaluated based on the degree of project-induced change in a particular
factor (e.g., karst geology, soil erosion) relative to existing conditions, as well as by regulatory standards,
where applicable. Potential impacts related to chemical constituents that may enter soil or groundwater
are indirectly related to geology and soils, and are evaluated in Section 4.3, Water Resources, and
Section 4.16, Hazardous Materials and Waste.
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4.2.2 Resource Management Measures

Resource management measures applicable to geology and soils are provided below.

4.2.2.1 Avoidance and Minimization Measures

As discussed in Section 2.3, Alternatives Development, all beaches within the Military Lease Area were
initially considered for amphibious training. A careful selection process was employed to determine
where amphibious training with Amphibious Assault Vehicles could occur. Based on environmental
criteria including analysis of bathymetry and coral cover, Unai Babui and Unai Chulu were both
considered for Amphibious Assault Vehicle training. A detailed engineering analysis of construction
alternatives was conducted for these two locations (see Appendix J, Amphibious Beach Landing Site
Engineering and Coastal Processes Analyses). After careful consideration and input from resource
agencies, it was determined that the tactical amphibious landing training beach requirements for
Amphibious Assault Vehicle training could be met at one beach. Unai Chulu was chosen as the single
beach for Amphibious Assault Vehicle landings because of its wider configuration in comparison to Unai
Babui. Ultimately, Unai Babui was dismissed for Amphibious Assault Vehicle training to lessen
environmental impacts and in accordance with input from resource management agencies, but it would
still support training for Landing Craft Air Cushion vessels, small boat, and swimmer training.

4.2.2.2 Best Management Practices and Standard Operating
Procedures

Best management practices and standard operating procedures that are applicable for geology and soils
are listed below and described in Appendix D, Best Management Practices.

e Unified Facilities Criteria 3-310-04 (Department of Defense construction guidelines) would be
employed when designing and constructing facilities and roadways in order to reduce geologic
hazards associated with slope instability, seismic activity, and liquefaction (Department of
Defense 2010).

e Project design and construction would minimize impacts to karst geology.

e Project design and construction would minimize erosion as required by the Commonwealth of
the Northern Mariana Islands (CNMI) Earthmoving and Erosion Control Regulations.

e Engineering and drainage controls, such as silt fences, fiber rolls, gravel bag berms, mulch, and
erosion control blankets would be used to avoid or minimize any potential slope instability, and
changes to surface drainage resulting from the changes to the existing slopes would be avoided
or minimized.

e Construction-specific stormwater management practices, such as retention ponds, swales, silt
fences, fiber rolls, gravel bag berms, mulch, and erosion control blankets would be implemented
to provide erosion and sediment control during the construction period. This would be done by
employing on-site measures that reduce the flow and velocity of stormwater and minimize the
transport of soils and sediment off-site, whenever possible.
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e Operation-specific stormwater management would be accomplished through infrastructure
improvements, such as retention ponds, that would manage the increased runoff associated
with new impervious surfaces and minimize soil erosion in surrounding areas.

e Procedures, such as use of mulch, erosion control blankets, and preventative design measures
would be in place to manage and maintain vegetation at the training and support facilities that
would minimize soil erosion in surrounding areas.

e Operation-specific beach training protocols, such as use of non-mechanized methods (e.g., rakes
or other hand tools) would be implemented upon initiation of the CNMI Joint Military Training
(CJMT) amphibious training activities to restore beach topography as best possible.

To the extent applicable to federal projects, the CNMI Earthmoving and Erosion Control Regulations
(Volume 15, Number 10, October 15, 1993) and the CNMI Environmental Protection Act (Public Law 3-
23, 2 Northern Mariana Islands Commonwealth Code §§ 2601 to 2605) establish a permit process for
construction activities; identify investigations and studies that are required prior to design and
construction; and provide standards for grading, filling, and clearing.

4.2.3 Tinian
4.2.3.1 Tinian Alternative 1

4.2.3.1.1 Construction Impacts

Construction under Tinian Alternative 1 would involve ground disturbance, ranging from vegetation
control to excavation, over approximately 1,902 acres (771 hectares). The discussion of construction
impacts for Tinian Alternative 1 is divided into three parts: (1) Topography; (2) Geology; and (3) Soils.
Appendix F, Geology and Soils Technical Memo, provides a detailed characterization of the topographic,
geology, and soil disturbances that could occur as a result of construction activities under Tinian
Alternative 1. Table 4.2-1 provides a summary of the ground disturbance, newly created impervious
surface, slope, geologic units, soil conditions, prime farmland soils, and geologic hazards under Tinian
Alternative 1. These topics are discussed further with relation to topography, geology, and soils
following the table in this section.

4.2.3.1.1.1 Topography

Construction of the Tinian RTA support facilities, roads, related infrastructure, and training facilities
associated with Tinian Alternative 1 would include clearing, grubbing, and grading; excavating (cut); and
filling. Appendix F, Geology and Soils Technical Memo, summarizes the areas of ground disturbance.

Impacts resulting from changes to topography include slope instability and alteration of surface drainage
patterns. These could occur when excavation and fill would take place to form level surfaces for support
facilities, roads, infrastructure, and training facilities. Potential slope instability and changes to surface
drainage resulting from the changes to the existing slopes would be avoided or minimized by using
engineering design and controls identified in Section 4.2.2, Resource Management Measures. The
following paragraphs describe the topographic disturbances associated with Tinian Alternative 1.
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Table 4.2-1. Summary of Ground Disturbance, Slope, Geologic Units, Soil Conditions, Prime Farmland Soils, and Geologic Hazards

Associated with Construction Under Tinian Alternative 1

Approximate Approximate Approximate Prime
. . Area of Ground | Newly Created | Elevation Geologic . - i g q
Description X . Slope i Soil Conditions Farmland Soils" in Geologic Hazards
Disturbance Impervious (feet) Units acres
(acres) Surface (acres)
Slow runoff: Potential for
Port 1%t Mari ! li facti
or 5 5 Oto33 <L%to . ariana Slight erosion None fquetac |on'and
Improvements 2% Limestone tsunami
factor . .
inundation
Slow runoff;
Airfiel 243 t Mari !
irfield 41 41 3to <1% . arana Slight erosion None Fault lines
Improvements 270 Limestone
factor
Slow runoff;
254 t Mari . L .
Base Camp 257 30 ° 1% . ariana Slight erosion None Fault lines
279 Limestone
factor
. . Slow runoff;
Munitions 38 8 235t0 1% !\/Ianana slight erosion None None
Storage Area 259 Limestone
factor
Road
Improvements Mariana
(includes Limestone, Slow to rapid
Dri e
Tracked Driver 299 299 0t0314 | Variable | 128POChau | runoff; slight to None Fault lines
Vehicle Drivers Limestone, severe erosion
Course and the Tinian factors
Convoy Pyroclastics
Course)
Mariana
Limestone, Slow to medium
1 ; sli
Range 527 0 4>to Variable T.agpochau ruanf, sllght.to 205 Fault lines
Complex A 285 Limestone, medium erosion
Tinian factors
Pyroclastics
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Table 4.2-1. Summary of Ground Disturbance, Slope, Geologic Units, Soil Conditions, Prime Farmland Soils, and Geologic Hazards

Associated with Construction Under Tinian Alternative 1

Approximate Approximate Approximate Prime
. . Area of Ground | Newly Created | Elevation Geologic . - i g q
Description X . Slope i Soil Conditions Farmland Soils" in Geologic Hazards
Disturbance Impervious (feet) Units
acres
(acres) Surface (acres)
Ponded, very
slow, to medium
Range 125 to 1% to Mariana P .
Complex B 47 47 290 11% Limestone rungff, sllght.to None Fault lines
medium erosion
factors
Slow to rapid
o . e
Range 30 30 85 t0 310 1% to !\/Ianana runoff; sllghjc to 14 Fault lines
Complex C 11% Limestone severe erosion
factors
Slow to rapid
o) 1 . H
Range 475 22 3510115 | R0 Mariana runoff; slight to None Fault lines
Complex D 9% Limestone severe erosion
factors
Beach
Military Lease Deposits,
Area-wide Alluvium,
Training Colluvium, Slow to rapid
Faciliti . . Marsh, ff; sligh .
.aCI Ities 130 130 Variable | Variable afs runoft; se jcto 1 Fault lines
(includes Mariana severe erosion
Convoy Course Limestone factors
engagement and
areas) Tagpochau
Limestone
Amphibious 5% to Beach .SIOW runoff, Potential for
. 3 0 Oto 15 . slight to severe None tsunami
Training Area 15% Deposits . . .
erosion factors inundation
Total 1,902 562 - - - - 220 -

Notes: 'Prime farmland soils identified within the footprint of the facility.

Operational footprint is the same as construction footprint, except where noted otherwise.
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Support Facilities. Construction or improvements made for support facilities (i.e., port improvements,
airfield improvements, base camp, and Munitions Storage Area) would include ground disturbance.
However, the near-level area where this work would take place does not have substantial grade changes
such as steep hills or canyons that would have to be leveled or filled. Relatively minor changes in grade
are anticipated to provide a buildable surface for constructing the support facilities.

Roadways and Utilities. Construction or improvements made for roadways and access trails would
involve leveling and/or filling steeper natural slopes. The majority of road improvements would be along
existing roads and pathways and would only involve leveling, widening and/or filling portions where
conditions are not currently suitable to accommodate necessary vehicles. Utility improvements would
generally be co-located with existing improvements for supporting facilities and roadways.

Training Facilities. As described in Section 2.4.1.2 and detailed in Appendix F, Geology and Soils
Technical Memo, ground disturbance associated with Range Complex A would include clearing for range
construction, target placement, and associated access roads and firebreaks around the High Hazard
Impact Area. Construction or improvements made to create the various training facilities within Range
Complex B, Range Complex C, and Military Lease Area-wide training facilities would be limited and
localized to specific features of the individual training facilities. For example, for these range complexes,
the earth-moving activities would be limited to small areas such as firing points and objectives or
internal trails. These activities would involve leveling and/or filling steep natural slopes. Ground
disturbance within Range Complex D would include vegetation clearing of large areas for the Landing
Zone and Drop Zone but mostly on relatively flat areas previously cleared for the construction of North
Field. Construction and improvements for the Convoy Course would largely be co-located with either
existing roads or training courses; for engagement areas, there would be limited and localized clearance
and earth moving activities.

Amphibious Training Areas. One amphibious landing area would be constructed at Unai Chulu. Heavy
equipment and materials would be staged on land at this location. Refer to Section 4.10, Marine Biology,
for discussion of construction impacts to coral, and coral reefs. Ground disturbance associated with the
construction of the amphibious landing area would include a dredging volume of approximately 798,111
cubic feet (22,600 cubic meters) of earthen material. Grading would occur on the 656-foot (200-meter)
location of the proposed landing ramp at a slope of 15 degrees. Construction or improvements made to
create the amphibious landing area would include steel sheet pilings, temporary causeways, and access
roads that would be removed following construction.

A Coastal Processes Report was conducted in support of this EIS/OEIS to assess possible impacts to Unai
Chulu as a result of the development of the Amphibious Assault Vehicle landing area for details on this
study see Appendix J, Amphibious Beach Landing Site Engineering and Coastal Processes Analyses. The
assessment included a site investigation, a historical shoreline analysis, and modeling of waves and
nearshore currents. The modeling analysis showed that the configuration of the offshore reef and the
embayed shorelines at Unai Chulu combine to produce wave alignments at the shoreline that result in
the formation of a beach. Model results comparing the existing condition with the Amphibious Assault
Vehicle landing zone configuration suggest that the alteration of the nearshore bathymetry by dredging
the Amphibious Assault Vehicle approach area and ramp should not significantly modify shoreline
coastal processes and trigger erosion of the beaches. The limited spatial extent and volume of sand at
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Unai Chulu suggests that the beach is vulnerable to either natural or man-made disturbances.
Occasional large wave events could strip the beach nearly completely of sand, as occurs under existing
conditions. The prevailing wave and current dynamics would act to rebuild the beach over time,
although it is not known how quickly or to what degree.

Therefore, construction of the Amphibious Assault Vehicle landing area would not result in significant
impacts to topography or the geologic processes of the beach because of the small amount of area
being disturbed within the beach and the ability of prevailing wave and current dynamics to similarly
alter beach topography over time.

Tinian Alternative 1 construction activities would occur in relatively flat areas and along existing
roadways. This construction would not increase the potential for impacts to topography including major
elevation changes, substantial alteration of the surrounding landscape, slope instability, or significant
alteration of surface drainage patterns. Based upon the above analysis and implementation of the
resource management measures identified in Section 4.2.2, construction of Tinian Alternative 1 would
result in less than significant direct and indirect impacts to topography.

4.2.3.1.1.2 Geology
Geologic Units

Of the 1,902 acres (771 hectares) of total ground disturbance through construction activities associated
with Tinian Alternative 1, approximately 1,563 acres (632 hectares) would occur over limestone
formations (i.e., Mariana Limestone, Tagpochau Limestone) which are areas of high water infiltration
(see Section 3.2, Geology and Soils). The disturbed area covers approximately 6.5 percent (%) of total
limestone formations on Tinian. Impacts to limestone formations could affect the rock’s ability to allow
water to filter down to aquifers; however, soil compaction over these limestone formations would be
minimized by limiting construction vehicles to the road/trail system such that these activities would not
substantially change the overall ability of the limestone formations to recharge groundwater to
underlying aquifers.

Many of the proposed facilities, roads, and infrastructure are underlain by permeable limestone (i.e.,
Mariana Limestone, Tagpochau Limestone) which contains karst features such as caves and sinkholes.
Disturbance of these karst features could have potential long-term impacts to natural drainage systems
and groundwater aquifers. Construction of support facilities, roads, infrastructure, or training facilities
over a sinkhole could lead to structural failure (i.e., collapse of buildings, roads, or utility conduits).
Therefore, prior to any construction activities, as indicated in Section 4.2.2, Resource Management
Measures, engineering studies would be conducted to identify karst features in the project area. To the
extent possible, impacts would be avoided by siting facilities and infrastructure away from these karst
features. Furthermore, during the construction period, construction vehicles would primarily use
designated roads and construction laydown areas to minimize the disturbance to karst features.

Based on the above analysis and implementation of resource management measures identified in
Section 4.2.2, Tinian Alternative 1 construction activities would result in less than significant direct and
indirect impacts to geologic units.
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Geological Hazards

Seismic Activity. Earthquakes are a type of seismic activity caused by movements of the earth's crust
and originate at distances of zero to hundreds of miles underground (U.S. Geological Survey 2014). One
surface manifestation of earthquakes is the displacement of the earth’s crust commonly known as fault
lines or ruptures. As shown in Figure 4.2-1, fault lines underlie portions of the proposed support
facilities, roadways, infrastructure, and training facilities. To the extent practicable, construction directly
on fault lines would be avoided. However, for those portions of the construction footprint which could
not be moved to avoid fault lines, engineering designs would be employed to minimize potential effects
from earth movement along fault lines. Buildings, facilities, and infrastructure would be designed,
situated, and constructed in adherence to Unified Facility Criteria recommendations for seismic
protection.

Landslides. The majority of the proposed construction (i.e., base camp, airport improvements,
Munitions Storage Area, port improvements, and most of the training and support facilities) would be
located on relatively level ground and would not increase the risk of landslides. However, a few portions
of the supporting infrastructure for roadways would be located in areas of high topographic relief which
could increase the potential for landslides. Resource management measures such as engineering design
for construction, erosion controls, and protective barriers would be employed to reduce the potential
for landslides to occur as a result of construction.

Liquefaction. Most of the Tinian Alternative 1 footprint is underlain by consolidated limestone bedrock
that is not subject to liquefaction in the event of an earthquake. However, portions of the port
improvements would be constructed near the coast on artificial fill materials or other unconsolidated
materials that could fail due to liquefaction. An engineering study would be conducted for the site of the
proposed port improvements prior to construction to evaluate subsurface conditions and determine
design and construction procedures for seismic safety. Port improvements would also be constructed in
adherence with Unified Facilities Criteria recommendations for seismic safety to minimize potential
hazards associated with ground movement and liquefaction.

Tsunami Inundation. Construction activities associated with Tinian Alternative 1 are largely located
inland and would not remove a substantial topographic barrier that would increase the likelihood of
tsunami inundation. Construction of an amphibious landing area at Unai Chulu would not increase the
likelihood of tsunami inundation in that area because the remaining surrounding limestone shelf would
continue to protect the shoreline and the landing area would not significantly change the wave
behavior.

Based on the above analysis and implementation of resource management measures listed in Section
4.2.2, Tinian Alternative 1 construction activities would result in less than significant direct and indirect
impacts due to geologic hazards.
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4.2.3.1.1.3 Soils

Under Tinian Alternative 1, newly created impervious surface areas that would be constructed for the
port improvements, base camp, Munitions Storage Area, airport improvements, road improvements,
and training and support facilities for Tinian Alternative 1 would comprise approximately 562 acres (227
hectares) and represent less than 4% of the overall project footprint (i.e., Military Lease Area, airfield
improvements, port improvements). This would create a minimal increase in stormwater runoff, as
compared with existing conditions. Stormwater management through infrastructure improvements
under Alternative 1 would include best management practices (e.g., retention ponds, swales, silt fences)
to manage the increased runoff from impervious surfaces and minimize soil erosion in surrounding
areas. Specific resource management measures include development and implementation of an erosion
control measures, stormwater pollution prevention measures, and a stormwater management
measures.

Construction-specific stormwater best management practices would be implemented to provide erosion
and sediment control during the construction period (see Appendix D, Best Management Practices).
These include employing on-site measures, such as retention ponds, swales, silt fences, fiber rolls, gravel
bag berms, mulch, and erosion control blankets that reduce soil erosion and the flow and velocity of
stormwater and minimize the transport of soils and sediment off-site. Roadway-specific best
management practices would be used in the design and construction of the proposed access roads and
vehicle training courses. Through compliance with the CNMI Earthmoving and Erosion Control
Regulations and implementation of engineering controls and stormwater best management practices,
construction activities would not substantially increase the rate of erosion and soil loss under
Alternative 1.

Based on the above analysis and implementation of resource management measures identified in
Section 4.2.2, Tinian Alternative 1 construction activities would result in less than significant direct and
indirect impacts to soils.

Prime Farmland Soils

There are approximately 1,474 acres (597 hectares) of prime farmland soils on Tinian, with
approximately 72% (1,054 acres [427 hectares]) located within the Military Lease Area. The Tinian
Alternative 1 construction footprint includes approximately 220 acres (89 hectares) of area identified as
prime farmland soils or 15% of the total prime farmland soils on the island. The majority of those soils
(205 acres [83 hectares]) would not be permanently altered as a result of the construction activities that
would primarily consist of vegetation clearance within Range Complex A. Therefore, implementation of
Tinian Alternative 1 would result in less than significant direct and indirect impacts to prime farmland
soils during the construction phase.

4.2.3.1.2 Operation Impacts
4.2.3.1.2.1 Support Facilities, Roadways, and Utilities

After construction is completed, ongoing operational activities are expected to involve only minor
changes to topography, geology, and soils as a result of operational activities (e.g., maintenance, use) at
support facilities, roadways, and utilities. These activities would not increase the potential for geologic
hazards to occur.
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4.2.3.1.2.2 Training Facilities

Impacts to topography, geologic units, and soils would occur as a direct result of operational training
activities described in Section 2.4, Tinian Alternatives. In addition, maintenance activities (e.g.,
vegetation maintenance, vehicle and foot maneuvers, munitions use) could also impact soils.

Range Control would be responsible for maintaining access roads, configuring ranges and training areas,
and maintaining training areas in usable condition. The training facilities would be managed in
accordance with Marine Corps Order 3550.10, Policies and Procedures for Range and Training Area
Management (DoN 2005). Additional resource management measures would include implementation of
facilities management policies and procedures for controlling erosion such as maintaining vegetation,
drainage ways, and turf on the ranges; and allowing vegetation to re-establish in the training and
support facilities. Vegetation within objective areas (i.e., target location) would be maintained at a
minimum of 6 inches (15 centimeters) above the ground surface, which would provide ground cover and
root systems to hold soil in place.

Range Complex A. As described in Section 2.4, Tinian Alternatives, operational activities at Range
Complex A would include the use of high explosives within the High Hazard Impact Area. Munitions
would be thrown, fired at, or dropped on targets within the High Hazard Impact Area. Target placements
would be located in areas of moderate to low slope and thus detonation of high explosives in these
areas would not be expected to have an increase on the potential for landslides. In addition, these
operational activities could create munitions impact craters within the upper 6 feet (2 meters) of the
underlying geologic units (Army Corps of Engineers 1961) over a 527-acre (213-hectare) area. However,
these operations would not substantially impact the overall function of the geologic units within the
High Hazard Impact Area because these craters would be relatively shallow compared to the overall
thickness of the limestone formation.

Operational activities would include ground combat training in conjunction with aviation support
activities. This type of training would include the use of high explosive munitions. Earthquakes are
caused by movements of the earth's crust and originate at distances of zero to hundreds of miles
underground (U.S. Geological Survey 2014). To date, there is no evidence linking earthquake activity
with the use of explosives by humans (U.S. Geological Survey 2014). Therefore, training activities would
not increase the potential for seismic activity.

Soil erosion could occur within Range Complex A when lands are cleared and or disturbed on a regular
basis and thus decrease overall soil productivity and inhibit plant growth in those areas. Approximately
205 acres (83 hectares) of prime farmland soils are located within the High Hazard Impact Area,
resulting in these soils to likely be precluded from future agricultural uses. This represents a potential
permanent loss of approximately 14% of Tinian’s prime farmland soils due to the potential presence of
unexploded ordnance and change in the character and productivity of the soil due to detonation of
munitions, controlled burns for vegetation maintenance, and/or potential presence of munitions
constituents (see Section 4.16, Hazardous Materials and Waste).

Range Complex B. As described in Section 2.4, Tinian Alternatives, within Range Complex B, personnel
would move via vehicles (wheeled and tracked) along established roads and pathways and by foot over
these same roads and pathways as well as open areas within the range complex. Personnel would
employ their weapons systems aiming at target objective areas within the range complex. These

4-14



CIMT EIS/OEIS Chapter 4, Environmental Consequences
April 2015 Draft Geology and Soils

activities would not create substantial changes to topography; alter the function of geologic units or soil
productivity; or increase the potential for a geologic hazard to occur.

Range Complex C. Within Range Complex C, personnel would move primarily on foot to firing points
where they would employ their weapons systems aiming at target objective areas within the range
complex. These activities would not create substantial changes to topography; alter the function of
geologic units or soil productivity; or increase the potential for a geologic hazard to occur except in the
Multi-purpose Unknown Distance Range where approximately 14 acres (6 hectares) of prime farmland
soils are located which will be permanently altered due to repeated heavy use which would alter soil
productivity; therefore, they would be removed from use as prime farmland soils.

Range Complex D. Within Range Complex D, personnel would move on foot to firing points where they
would employ their weapons systems aiming at target objective areas within the range complex. These
activities would not create substantial changes to topography; alter the function of geologic units or soil
productivity; or increase the potential for a geologic hazard to occur.

Military Lease Area-wide Training. As described in Section 2.4, Tinian Alternatives, some types of
training would involve training assets that are distributed in areas other than Range Complexes A, B, C,
and D. These training operations include Convoy Course training and Tracked Vehicle Driver’s Course
training, aviation activities, amphibious training, and foot maneuvering.

Convoy Course Training. Convoy Course training would involve movement of wheeled vehicles along the
course and employment of weapons systems aimed at Convoy Course engagement areas adjacent to
the course. These activities would not result in a substantial change in topography or function of the
geologic units because training would be limited to established routes and engagement areas and thus

not create additional impervious surfaces. These activities would not increase the potential for a
geologic hazard to occur. Approximately 1 acre (0.4 hectare) of prime farmland soils located in a Convoy
Course engagement area would be permanently altered due to repeated heavy use which would alter
soil productivity; therefore, they would be removed from use.

Tracked Vehicle Driver’s Course Training. Tracked Vehicle Driver’s Course training would involve
movement of tracked vehicles along the established course. These activities would not result in a
substantial change in topography, function of the geologic units, or soil productivity because training
would be limited to the established routes and thus not create additional impervious surfaces. These
activities would not increase the potential for a geologic hazard to occur.

Aviation Activities. Aviation activities associated with the Tinian RTA would be limited to take offs and
landings of fixed-wing aircraft from the Landing Zone at North Field and from Tinian International
Airport; take offs and landings of rotor and tilt-rotor aircraft at Landing Zones within the Military Lease
Area and Tinian International Airport; and aviation support training associated with Range Complexes A,

B, C, and D. Unmanned aircraft systems (i.e., drones) would take off and land from Landing Zones as well
as other open areas. Aviation activities would not create substantial changes to topography, alter the
function of geologic units, or decrease soil productivity. These activities would not increase the potential
for a geologic hazard to occur.

Amphibious Training. Wave and hydrodynamic modeling conducted for the amphibious landing ramp

that would be constructed at Unai Chulu indicates that minimal changes in nearshore and along-beach
current velocity and wave height would occur due to the operation of the ramp, and therefore would
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not result in substantial changes to beach topography (Appendix J, Amphibious Beach Landing Site
Engineering and Coastal Processes Analyses).

As described in Section 2.4, Tinian Alternatives, tactical amphibious training at Unai Chulu would involve
Amphibious Assault Vehicles, Landing Craft Air Cushion vessels, inflatable boats, and combat swimmers.
This is the only location proposed for tactical Amphibious Assault Vehicle landings. At Unai Babui and
Unai Masalok, tactical amphibious training would include Landing Craft Air Cushion vessels, inflatable
boats, and combat swimmers. At Unai Lam Lam, tactical amphibious training would include inflatable
boats and combat swimmers. At the Port of Tinian, administrative amphibious training would take place
at the old boat ramp.

When landing and launching Amphibious Assault Vehicles, the tracks would come in contact with the
ocean bottom to depths of up to 12 feet (4 meters) and this could potentially alter the underwater
topography in the landing area. For this reason, landing and launching of Amphibious Assault Vehicles
during training operations would be strictly limited to the amphibious landing area at Unai Chulu for
tactical landings and the old boat ramp at the Port of Tinian for administrative landings. Use of these
established landing areas during the landing and launching of Amphibious Assault Vehicles would not
substantially alter coastal processes that could result in erosion of the nearshore topography.

Training involving Amphibious Assault Vehicles and/or Landing Craft Air Cushion vessels would disturb
the sandy beaches at Unai Babui, Unai Chulu, and Unai Masalok similar to that from normal wave action
during stormy conditions (DoN 2010a), resulting in localized disturbance of soils and beach substrates.
The affected beaches consist of mixed sand and coral rubble that are resistant to compaction. Landing
Craft Air Cushion vessels would be on “full cushion” (i.e., fully inflated) for beach landings and are
designed not to compact the sand (DoN 2010a). Amphibious Assault Vehicles are tracked vehicles and,
by design, distribute weight to minimize impacts to the beach (DoN 2010a). However, Amphibious
Assault Vehicle operational impacts could lead to loss of beach sand through entrainment and transport
of sand off the beach by the vehicles, and through abrasion and crushing of the beach sand. If this loss is
greater than the rate of natural supply of sand to the beach, the beach could gradually erode over time.
Because of the limited volume of sand, even small amounts of erosion could have noticeable impacts
(Appendix J, Amphibious Beach Landing Site Engineering and Coastal Processes Analyses). Training
involving inflatable boats and combat swimmers would minimally disturb sandy beaches at Unai Babui,
Unai Chulu, Unai Masalok, and Unai Lam Lam. After amphibious operations, beach topography would be
returned to pre-training conditions to the extent possible using non-mechanized means such as hand-
held tools. Because the vehicles would be operated to minimize impacts to beaches, and because
beaches would be returned to the extent possible to their pre-training condition following the
operation, long-term compaction of sand would not be expected to occur.

As part of all amphibious training, personnel and equipment would come and go from the beaches using
designated routes. Amphibious Assault Vehicles would use the designated Tracked Vehicle Driver’s
Course. Landing Craft Air Cushion vessels would on- and off-load equipment and personnel at the
designated beaches (Unai Babui, Unai Chulu, Unai Masalok). Tracked vehicles would utilize the Tracked
Vehicle Driver’s Course, wheeled vehicles on- and off-loaded from Landing Craft Air Cushion vessels
would utilize designated roadways as well as the Tracked Vehicle Driver’s Course; and pedestrians on-
and off-loaded from Landing Craft Air Cushion vessels would use the Tracked Vehicle Drivers Course,
roadways, or foot paths. By using designated landing areas, courses, roadways, and pathways,
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amphibious training would not result in a substantial change in topography, geologic units, soil
productivity, or result in an increase in the potential for geologic hazards to occur.

Foot Maneuvering. Foot maneuvering would occur over a wide area which would include established

training courses, roadways, pathways, and trails as well as open areas. These activities would not result
in a substantial change in topography or function of underlying geologic units, soil productivity, or result
in an increase in the potential for geologic hazards to occur because pedestrian activities would have
lesser impact to soil cohesion and vegetation.

Based on the analysis above and implementation of resource management measures identified in
Section 4.2.2, Tinian Alternative 1 operations would result in less than significant direct and indirect
impacts to topography and geology. Operations would result in a significant direct impact to prime
farmland soils due to the permanent loss of 15% of Tinian’s prime farmland soils, mostly within the High
Hazard Impact Area.

4.2.3.2 Tinian Alternative 2

4.23.2.1 Construction Impacts

Construction impacts associated with Tinian Alternative 2 would be similar to those described for Tinian
Alternative 1 (Section 4.2.3.1). Appendix F, Geology and Soils Technical Memo, provides a detailed
characterization of the topographic, geologic, and soil disturbances that could occur as a result of
construction activities under Tinian Alternative 2. Table 4.2-2 provides a summary of the ground
disturbance, slope, geologic units, soil conditions, prime farmland soils, and geologic hazards associated
with construction under Tinian Alternative 2. Figure 4.2-1 depicts the differences in ground disturbance
between Tinian Alternative 1 and Tinian Alternative 2.

Impacts to geology and soils resulting from Tinian Alternative 2 construction activities would be similar
to those described for Tinian Alternative 1 with the following exceptions:

e The land area associated with Tinian Alternative 2 construction activities is larger compared to
Alternative 1, because Alternative 2 would include the southern Battle Area Complex and five
additional engagement areas associated with the Convoy Course. Tinian Alternative 2 would
thus disturb an additional 123 acres (50 hectares) or approximately 7% more than Tinian
Alternative 1 for a total of 2,025 acres (820 hectares).

e The impervious surface areas that would be constructed for Tinian Alternative 2 would comprise
approximately 785 acres (319 hectares), which is an 18% increase compared to Tinian
Alternative 1 but is about 4% of the total land area within the Military Lease Area. The additional
impervious surfaces in Tinian Alternative 2 are related to additional objective areas in the Battle
Area Complex and associated Urban Assault Course, as well as the Convoy Course engagement
areas which are considered impervious surfaces due to repeated use and compaction of the
soils.

e Through construction activities, Tinian Alternative 2 would disturb approximately 115 acres (46
hectares) more of limestone formations than Tinian Alternative 1 for a total 1,678 acres (679
hectares). This represents a 0.5% increase compared with Tinian Alternative 1. This represents a
total of 7% disturbance of these formations across Tinian.
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Table 4.2-2. Summary of Ground Disturbance, Slope, Geologic Units, Soil Conditions, Prime Farmland Soils, and Geologic Hazards

Associated with Construction Under Tinian Alternative 2

Approximate Approximate Approximate Prime
. . Area of Ground | Newly Created | Elevation Geologic . i i T g q
Description X . Slope i Soil Conditions Farmland Soils" in Geologic Hazards
Disturbance Impervious (feet) Units acres
(acres) Surface (acres)
Port Slow runoff: Potential for
Improvements <1% to Mariana . ) liquefaction and
5 5 0to33 . Slight erosion None .
(Same as 2% Limestone factor tsunami
Alternative 1) inundation
Airfield
. Slow runoff;
Improvements 41 41 243to <1% !\/Ianana Slight erosion None Fault lines
(Same as 270 Limestone factor
Alternative 1)
Base Camp . Slow runoff;
(Same as 257 30 25;71;0 1% L:\r/lnaersf;:e Slight erosion None Fault lines
Alternative 1) factor
Munitions Slow runoff;
Storage Area 38 8 235to 1% !\/Ianana slight erosion None None
(Same as 259 Limestone factor
Alternative 1)
Road
Improvements Mariana
(includes Limestone, Slow to rapid
Tracked Dri . T h ff; sligh .
rac. ed 'f"’er 295 295 0to 314 | Variable .agpoc au runoft; she t to None Fault lines
Vehicle Drivers Limestone, severe erosion
Course and the Tinian factors
Convoy Pyroclastics
Course)
Mariana
Range Limestone, Slow to medium
lex A 14 T h ff; sligh
Complex 527 0 > to Variable agpocha runott; siig t.to 205 Fault lines
(Same as 285 Limestone, medium erosion
Alternative 1) Tinian factors

Pyroclastics
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Table 4.2-2. Summary of Ground Disturbance, Slope, Geologic Units, Soil Conditions, Prime Farmland Soils, and Geologic Hazards

Associated with Construction Under Tinian Alternative 2

Approximate Approximate Approximate Prime
. . Area of Ground | Newly Created | Elevation Geologic . i i T g q
Description X . Slope i Soil Conditions Farmland Soils" in Geologic Hazards
Disturbance Impervious (feet) Units acres
(acres) Surface (acres)
Range Ponded, very
slow, to medium
Complex B 125 to 1% to Mariana P .
(Same as 47 47 290 11% Limestone rungff, sllght.to None Fault lines
Alternative 1) medium erosion
factors
Slow to rapid
19 Mari f; sli
Range 157 157 85t0310 | ‘Pt viariana runoff; slight to 25 Fault lines
Complex C 11% Limestone severe erosion
factors
Range Slow to rapid
o) 1 . H
Complex D 475 2 35 t0 115 1% to !\/Ianana runoff; sllgh't to None Fault lines
(Same as 9% Limestone severe erosion
Alternative 1) factors
Beach
Military Lease Deposits,
Area-wide Alluvium,
Training Colluvium, Slow to rapid
Faciliti . . Marsh, ff; sligh .
.aCI Ities 180 180 Variable | Variable afs runoft; se jcto None Fault lines
(includes Mariana severe erosion
Convoy Course Limestone factors
engagement and
areas) Tagpochau
Limestone
Am.pl'.nblous Slow runoff; Potential for
Training Area 5% to Beach . .
3 0 Oto 15 . slight to severe None tsunami
(Same as 15% Deposits . . .
Alternative 1) erosion factors inundation
Total 2,025 785 - - - - 230 -

Notes: 'Prime farmland soils identified within the footprint of the facility.

Operational footprint is the same as construction footprint, except where noted otherwise.
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e Through construction activities, Tinian Alternative 2 would disturb approximately 10 acres (4
hectares) more of prime farmland soils, as compared to Tinian Alternative 1, for a total of 230
acres (93 hectares). This represents an increase of approximately 1% as compared to Tinian
Alternative 1. As described for Tinian Alternative 1, most of the identified prime farmland soils in
the proposed action area would not be permanently altered as a result of construction activities.

Tinian Alternative 2 would follow the same resource management measures as those described in
Section 4.2.2. The very small increase in the amount of on-land construction, limestone formation
disturbance, soil disturbance, and earthwork does not change the effectiveness of the resource
management measures at avoiding or minimizing adverse impacts.

Based on the above analysis and implementation of resource management measures, Tinian Alternative
2 construction activities would result in less than significant impacts to topography, geology, and soils.

4.2.3.2.2  Operation Impacts

Impacts resulting from Tinian Alternative 2 operations would be similar to those described under Tinian
Alternative 1. However, the addition of a southern Battle Area Complex and associated Urban Assault
Course, as well as five additional engagement areas associated with the Convoy Course, results in a
larger area used for foot and vehicle maneuvers and training. Implementation of Tinian Alternative 2
would also follow the same resource management measures as described in Section 4.2.2. The small
acreage increase located proximate to areas already contemplated for training and sharing their same
physical characteristics does not change the impact conclusions described for Tinian Alternative 1.

As described under construction impacts for Tinian Alternative 2, approximately 230 acres (93 hectares)
of prime farmland soils would be included in the footprint of Tinian Alternative 2. Only a small portion of
the identified prime farmland soils in the Tinian Alternative 2 footprint would represent temporary
losses, and would be available for agricultural production after the duration of military use has ended.
However, approximately 205 acres (83 hectares) of prime farmland soils would be located within the
High Hazard Impact Area for Tinian Alternative 2, resulting in these soils to likely be precluded from
future agricultural uses. This represents a potential permanent loss of approximately 14% of Tinian’s
prime farmland soils due to the potential presence of unexploded ordnance and change in the character
and productivity of the soil. Compared with Tinian Alternative 1, approximately 11 acres (4 hectares) of
additional prime farmland soils are located within Range Complex C that are associated with the
additional objective areas under Tinian Alternative 2; this results in a total of 25 acres (10 hectares) of
prime farmland soils associated with Range Complex C for Tinian Alternative 2. These prime farmland
soils would be permanently altered due to repeated heavy use which would alter soil productivity;
therefore, they would be removed from use. In total, approximately 230 acres (93 hectares) of prime
farmland soils would be lost to future use under Tinian Alternative 2 which is approximately 16% of
Tinian’s total prime farmland soils. The loss of these prime farmland soils for future use is considered a
significant impact to prime farmland soils under operations.

Based on the above analysis and implementation of resource management measures described in
Section 4.2.2, Tinian Alternative 2 operations would result in less than significant direct and indirect
impacts to topography and geology. Tinian Alternative 2 would result in a significant direct impact to
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prime farmland soils due to the permanent loss of 16% of Tinian’s prime farmland soils within the
Military Lease Area.

4.2.3.3 Tinian Alternative 3

4.2.3.3.1 Construction Impacts

Construction impacts for Tinian Alternative 3 would be similar to those described under Section 4.2.3.1,
Tinian Alternative 1. Appendix F, Geology and Soils Technical Memo, provides a characterization of the
topographic, geologic, and soil disturbances that could occur as a result of construction activities under
Tinian Alternative 3. Table 4.2-3 provides a summary of the ground disturbance, slope, geologic units,
soil conditions, prime farmland soils, and geologic hazards associated with construction under Tinian
Alternative 3. Figure 4.2-2 depicts the differences in ground disturbance between Tinian Alternative 1
and Tinian Alternative 3.

Impacts resulting from Tinian Alternative 3 construction activities would be similar to those described
for Tinian Alternative 1 with the following exceptions:

e Slightly more on-land construction would take place for Alternative 3 as compared with
Alternative 1 because Alternative 3 would include the southern Battle Area Complex and five
additional engagement areas associated with the Convoy Course; however, it would not include
the northern Battle Area Complex and thus impact less acreage than Tinian Alternative 2 which
has two Battle Area Complexes. Tinian Alternative 3 would disturb approximately 101 acres (41
hectares) or about 5% more than Tinian Alternative 1 for an approximate total of 2,002 acres
(811 hectares).

e The impervious surface areas that would be constructed for the port improvements, base camp,
Munitions Storage Area, airport improvements, and training and support facilities for Tinian
Alternative 3 would comprise a total of approximately 763 acres (309 hectares) or
approximately 15% more impervious surface than Tinian Alternative 1, approximately 4% of the
total land area within the Military Lease Area. The additional impervious surfaces associated
with Tinian Alternative 3 that are not part of Tinian Alternative 1 are located in the Convoy
Course engagement areas which would become impervious as a result of repeated use.

e Through construction activities, Tinian Alternative 3 would disturb approximately 93 acres (38
hectares) more of limestone formations than Tinian Alternative 1 for a total 1,656 acres (670
hectares). This represents a 0.5% increase in disturbance of these formations as compared to
Tinian Alternative 1 for a total of 7% disturbance of these formations across Tinian.

e Through construction activities, Tinian Alternative 3 would temporarily disturb approximately 10
acres (4 hectares) more prime farmland soil, as compared to Tinian Alternative 1, for a total of
230 acres (93 hectares). This represents an increase of approximately 1% compared to Tinian
Alternative 1 and represents 16% of the total prime farmland soils across Tinian.

Tinian Alternative 3 would follow the same resource management measures as those described in
Section 4.2.2. The very small difference in the amount of on-land construction, limestone formation
disturbance, soil disturbance, and earthwork would not change the effectiveness of the resource
management measures at avoiding or minimizing adverse impacts.
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Table 4.2-3. Summary of Ground Disturbance, Slope, Geologic Units, Soil Conditions, Prime Farmland Soils, and Geologic Hazards

Associated with Construction Under Tinian Alternative 3

Approximate Approximate Approximate Prime
. . Area of Ground | Newly Created | Elevation Geologic . i i T g q
Description X . Slope i Soil Conditions Farmland Soils" in Geologic Hazards
Disturbance Impervious (feet) Units acres
(acres) Surface (acres)
Port Slow runoff: Potential for
Improvements <1% to Mariana . ) liquefaction and
5 5 0to33 . Slight erosion None .
(Same as 2% Limestone factor tsunami
Alternative 1) inundation
Airfield
. Slow runoff;
Improvements 41 41 243to <1% !\/Ianana Slight erosion None Fault lines
(Same as 270 Limestone factor
Alternative 1)
Base Camp . Slow runoff;
(Same as 257 30 25;71;0 1% L:\r/lnaersf;:e Slight erosion None Fault lines
Alternative 1) factor
Munitions Slow runoff;
Storage Area 38 8 235to 1% !\/Ianana slight erosion None None
(Same as 259 Limestone factor
Alternative 1)
Road
Improvements Mariana
(includes Limestone, Slow to rapid
Tracked Dri . T h ff; sligh .
rac. ed 'f"’er 295 295 0to 314 | Variable .agpoc au runoft; she t to None Fault lines
Vehicle Drivers Limestone, severe erosion
Course and the Tinian factors
Convoy Pyroclastics
Course)
Mariana
Range Limestone, Slow to medium
lex A 14 T h ff; sligh
Complex 527 0 > to Variable agpocha runott; sl t.to 205 Fault lines
(Same as 285 Limestone, medium erosion
Alternative 1) Tinian factors

Pyroclastics
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Table 4.2-3. Summary of Ground Disturbance, Slope, Geologic Units, Soil Conditions, Prime Farmland Soils, and Geologic Hazards

Associated with Construction Under Tinian Alternative 3

Approximate Approximate Approximate Prime
. . Area of Ground | Newly Created | Elevation Geologic . i i T g q
Description X . Slope i Soil Conditions Farmland Soils" in Geologic Hazards
Disturbance Impervious (feet) Units acres
(acres) Surface (acres)
Pond
Range slojlntsi;ljir:m
Complex B 125 to 1% to Mariana P .
(Same as 47 47 290 11% Limestone rungff, sllght.to None Fault lines
. medium erosion
Alternative 1)
factors
Range Slow to rapid
19 Mari f; sli
Complex C 157 157 85t0310 | ‘Pt viariana runoff; slight to 25 Fault lines
(Same as 11% Limestone severe erosion
Alternative 2) factors
Slow to rapid
o) 1 . H
Range 453 0 3510115 | R0 Mariana runoff; slight to None Fault lines
Complex D 9% Limestone severe erosion
factors
Military Lease Beach
Area-wide Deposits,
Training Alluvium,
Facilities Colluvium, Slow to rapid
incl . . Marsh, ff; sligh .
(includes 180 180 Variable | Variable afs runoft; se jcto None Fault lines
Convoy Course Mariana severe erosion
engagement Limestone factors
areas) and
(Same as Tagpochau
Alternative 2) Limestone
Am.pl'.nblous Slow runoff; Potential for
Training Area 5% to Beach . .
3 0 Oto 15 . slight to severe None tsunami
(Same as 15% Deposits . . .
. erosion factors inundation
Alternative 1)
Total 2,003 763 - - - - 230

Notes: 'Prime farmland soils identified within the footprint of the facility.

Operational footprint is the same as construction footprint, except where noted otherwise.
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Based on the above analysis and the implementation of resource management measures, construction
under Tinian Alternative 3 would result in less than significant impacts to topography, geology, and soils.

4.2.3.3.2 Operation Impacts

Impacts resulting from Tinian Alternative 3 operations would be similar to those described under Tinian
Alternative 1. Tinian Alternative 3 would also follow the same resource management measures as
described in Section 4.2.2. The only difference is that operational activities would take place over a
slightly larger area for Tinian Alternative 3 as compared with Tinian Alternative 1. The small acreage
increase located proximate to areas already contemplated for training and sharing their same physical
characteristics does not change the impact conclusions described for Tinian Alternative 1.

As described under construction impacts for Tinian Alternative 3, approximately 230 acres (96 hectares)
of prime farmland soils would be included in the footprint of Tinian Alternative 3. Only a small portion of
the identified prime farmland soils in the Tinian Alternative 3 footprint would represent temporary
losses, and would be available for agricultural production after the duration of military use has ended.
However, approximately 205 acres (83 hectares) of prime farmland soils would be located within the
High Hazard Impact Area for Tinian Alternative 3, resulting in these soils to likely be precluded from
future agricultural uses. Compared with Tinian Alternative 1, approximately 11 acres (4 hectares) of
additional prime farmland soils are located within Range Complex C that are associated with the
additional objective areas under Tinian Alternative 3; this results in a total of 25 acres (10 hectares) of
prime farmland soils associated with Range Complex C for Tinian Alternative 3. These prime farmland
soils will be permanently altered due to repeated heavy use which would alter soil productivity;
therefore, they would be removed from use. In total, approximately 230 acres (93 hectares) of prime
farmland soils would be lost to future use under Tinian Alternative 3 which is approximately 16% of
Tinian’s total prime farmland soils. The loss of these prime farmland soils for future use is considered a
significant impact to prime farmland soils under operations.

Based on the above analysis, Tinian Alternative 3 operations would result in less than significant direct
and indirect impacts to topography and geology. Tinian Alternative 3 operations would result in a
significant direct impact to prime farmland soils due to the permanent loss of 16% of Tinian’s prime
farmland soils within the Military Lease Area.

4.2.3.4 Tinian No-Action Alternative

Activities during the periodic military non-live-fire training exercises on Tinian in the Military Lease Area
would have short-term and minor effects on geology and soils due to vehicle and troop movements. The
military operations on the four ranges proposed in the 2010 Record of Decision in the Guam and CNMI
Military Relocation EIS (DoN 2010b) would not significantly change the topography, effect geologic units,
increase the potential for soil erosion and sedimentation, or intensify risks from geologic hazards (see
Table 3.2-2; DoN 2010c). Other military training in the Mariana Islands Range Complex does not overlie
Tinian’s main potable water supply, so soil compaction during training activities would not affect
infiltration of surface water into the groundwater (see Table 3.1-2; DoN 2010a and Section 4.3, Water
Resources). Training activities would not alter the functions of the geologic units or soils. Therefore, the
no-action alternative would result in less than significant impacts to geology and soils on Tinian.

4-25



CIMT EIS/OEIS Chapter 4, Environmental Consequences
April 2015 Draft Geology and Soils

4.2.3.5 Summary of Impacts for Tinian Alternatives

Table 4.2-4 provides a comparison of the potential impacts to geology and soils resources for the three Tinian alternatives and the no-action

alternative.
Table 4.2-4. Summary of Impacts for Tinian Alternatives
Tinian Tinian Tinian
R A No-Action Al i

esource Airea (Alternative 1) (Alternative 2) (Alternative 3) o-Action Alternative
Geology and Soils Construction Operation Construction Operation Construction Operation Construction Operation
Topography LSI LSI LSI LSI LS| LSI LSI LS|
Geology LSI LS/ LS/ LS/ LS/ LS/ LS/ LS/
Soils LSI LS/ LS/ LS/ LS/ LS/ LS/ LS/
Prime Farmland Soils LS/ SI LS/ Si LS/ SI LS/ LS/

Legend: LSI = less than significant impact; S/ = significant impact. Shading is used to highlight the significant impacts.
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4.2.4 Pagan
4.2.4.1 Pagan Alternative 1

4.2.4.1.1 Construction Impacts

Proposed development and construction activities associated with Pagan Alternative 1 would involve
approximately 764 acres (310 hectares) of ground disturbance as described below. The discussion of
construction impacts for Pagan Alternative 1 is divided into three parts: (1) Topography; (2) Geology;
and (3) Soils. Table 4.2-5 provides a summary of the ground disturbance, newly created impervious
surface, elevation, slope, geologic units, and geologic hazards under Pagan Alternative 1. The discussion
of construction period impacts to topography, geology, and soils is provided in the section below.

4.2.4.1.1.1 Topography

Construction of the training and support facilities, military training trails, and related infrastructure
associated with Pagan Alternative 1 would include clearing, grubbing, and grading; excavating (cut); and
filling. Appendix F, Geology and Soils Technical Memo, summarizes the areas of ground disturbance.

Potential slope instability and changes to surface drainage resulting from the changes to the existing
slopes would be avoided or minimized by using resource management measures identified in Section
4.2.2 and described in Appendix D, Best Management Practices. The following paragraphs generally
describe the topographic disturbances associated with Pagan Alternative 1.

Airfield Clear Zone. Approximately 484 acres (196 hectares) would require 100% vegetation clearance to
6 inches (15 centimeters) in height in order to create an airfield clear zone around the 41-acre (17-
hectare) expeditionary airfield. It would also encompass the 42-acre (17-hectare) expeditionary base
camp/bivouac area. The ground disturbance for these facilities is described below.

e Grading and removal of lava rock (basalt) at the airfield (approximately 41 acres [17 hectares]).
Construction methods used to remove the lava rock would include use of explosive charges to
discretely break apart the lava rock into manageable pieces. Heavy equipment would be used
to remove the rock materials for use as gravel and fill materials at other locations.
Approximately 615,000 cubic yards (470,000 cubic meters) of lava rock would be removed
under the construction activities associated with the airfield.

e Grading and vegetation clearance the expeditionary base camp/bivouac area (approximately 42
acres [17 hectares]).

e Construction of a concrete berm and pad for the Forward Arming and Refueling Point and a
concrete pad for the Hot Cargo Pad would be completed.

Military Training Trails. Approximately 22 miles (35 kilometers) of existing all-terrain vehicle trails would
be widened, cleared, and graded only where necessary to create 14-foot (4-meter)-wide military
training trails (approximately 39 acres [16 hectares]) to accommodate vehicle traffic.

Some training facilities would have a reduced infiltration rate due to the compaction associated with the
proposed training activity and may contribute to increased stormwater flows. Therefore, as a
conservative estimate, these areas are included in construction impacts as impervious surface.
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Table 4.2-5. Summary of Ground Disturbance, Slope, Geologic Units and Geologic Hazards
Associated with Construction under Pagan Alternative 1

Approximate Approximate
E .
Description A';thj:f;:::d N‘;’:’I’ye f‘:;?sed I(;f\:et:)cm Slope Geologic Units | Geologic Hazards
(acres) Surface (acres)
Expeditionar Sedimentary Potential for
P ¥ <1%to | Deposits and seismic activity
Base Camp/ 42 42 0 to 200 0 . .
Bivouac Area 5% volcanic rocks and tsunami
(lava and ash) inundation
Sedimentary Potential for
<19 . L L
Airfield a a 0to 200 1/: to Dep05|.ts and seismic act|V|tcy
5% volcanic rocks and tsunami
(lava and ash) inundation
Sedimentary Potential for
Military <1%to | Deposits and seismic activity
Training Trails 37 37 0'to 400 >31% | volcanic rocks and tsunami
(lava and ash) inundation
Egtl:\);(\e/z: :ﬁ:te Sedimentary Potential for
g <1% to | Deposits and seismic activity
Airfield and the 7 7 0to 250 o : .
Munitions 5% volcanic rocks and tsunami
Storage Area (lava and ash) inundation
Sedimentary Potential for
Unpaved ) ) 010400 | Variable Deposits and seismic activity
Access Roads volcanic rocks and tsunami
(lava and ash) inundation
Sedimentary Potential for
Munitions 35 10 25t 100 1% Deposits and seismic activity
Storage Area 0 volcanic rocks and tsunami
(lava and ash) inundation
Sedimentary Potential for
North Range 716 16 0 to 400 <0% to | Deposits and seismic activity
Complex 31% volcanic rocks and tsunami
(lava and ash) inundation
Northern High Sedimentary Potential for
Hazard Impact 319 0 Oto <1% to | Deposits and seismic activity
Target Areas 1,870 5% volcanic rocks and tsunami
(Mount Pagan) (lava and ash) inundation
isthmus High Sedimentary Potential for
Hazard Im gact 64 0 Oto <lto Deposits and seismic activity
Target Arez 1,700 314+% volcanic rocks and tsunami
& (lava and ash) inundation
Total 764 355 - - - -

Note: Operational footprint is the same as construction footprint, except where noted otherwise.
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Munitions Storage Area. Grading and clearing for a Munitions Storage Area would be completed
(approximately 10 acres [4 hectares]) and concrete pads and fencing would be constructed. Unpaved
gravel access routes between the Munitions Storage Area and the airfield would be cleared and graded
(10 acres [4 hectares]). Total ground disturbance during the construction phase would be 35 acres (14
hectares).

North Range Complex. Training facilities within the North Range Complex including Landing Zones, Field
Artillery Indirect Fire Range and Mortar Range firing positions, and a Field Artillery Direct Fire Range
firing position (216 acres [88 hectares]) would be cleared and graded.

In addition, approximately 319 acres (130 hectares) inside the northern High Hazard Impact Area have
been identified for target placement. Targets are generally located in relatively flat (10-20% slopes),
sparsely vegetated areas of barren lava flow which would not require grading or clearing. However, two
target placements are located in areas with forest vegetation which would require some vegetation
clearance. The target boxes are assumed to be pervious surfaces.

Approximately 64 acres (26 hectares) inside the isthmus High Hazard Impact Area would be cleared for
target placement and firebreaks. The target area is located across a section of the isthmus with an
average slope of 23%. The target boxes are assumed to be pervious surfaces.

South Range Complex. The South Range Complex would not require any construction footprint.

Impacts resulting from changes to topography (e.g., slope instability and alteration of surface drainage
patterns) could occur when excavation and fill activities take place to form level surfaces for RTA
facilities and military training trails. Although the overall Pagan Alternative 1 construction footprint
encompasses different elevations across the northern part of the island (see Chapter 2, Proposed Action
and Alternatives, Figure 2.5-6), most of the earth work would occur in areas of modest elevation
changes. The most extensive construction with potential for impacts to topography would be associated
with the improvements for the airfield and expeditionary base camp/bivouac area. However, this work
would take place on the surface of the near-level existing grass airfield. The removal of the lava from the
airfield footprint would require a substantial change in topography in a limited area (i.e., on the airfield);
however, no substantial grade changes (e.g., excavation of steep hills or fill of canyons) would be
required within the expeditionary base camp/bivouac area. For this reason, moderate changes in grade
are anticipated to provide a buildable surface for improving the airfield and constructing the
expeditionary base camp/bivouac area under Pagan Alternative 1.

Resource management measures would be used to minimize any potential slope instability and changes
to surface drainage. As described in Section 2.5.1.1, construction would occur in short phases over an 8
to 10 year period, which would reduce the amount of soil disturbance and erosion that would occur at
any given time, allowing vegetation to re-establish and re-stabilize soils in construction-disturbed areas.

Construction outside of the expeditionary base camp and airfield for the Pagan Alternative 1 would be
very limited and localized to specific components (e.g., firing points and targets) within the High Hazard
Impact Areas and Live-Fire Maneuver Area and military training trails. In the small areas where
construction would involve levelling/filling steeper natural slopes, impacts to slope stability would be
avoided or minimized by using resource management measures described in Section 4.2.2. Construction
activities associated with Pagan Alternative 1 would not involve large-scale cut and fill work in areas of

4-29



CIMT EIS/OEIS Chapter 4, Environmental Consequences
April 2015 Draft Geology and Soils

major elevation changes and therefore would not substantially alter the surrounding landscape,
reducing slope stability, or alter surface drainage patterns.

Based on the analysis presented above and the implementation of resource management measures,
Pagan Alternative 1 construction activities would result in less than significant direct and indirect
impacts to topography.

4.2.4.1.1.2 Geology
Geologic Units

The construction footprint associated with Pagan Alternative 1 is located in an area of lava and ash
deposits, with limited portions of the shoreline supporting raised reef deposits. Additionally, there is an
estimated 13.1 million tons (11.9 million metric tons) of commercial grade pozzolan, a material used as
an additive to strengthen concrete (Ding and Wilson 2007). Construction activities under Pagan
Alternative 1 would disturb portions of the pozzolan deposit and other geologic units. However, these
disturbances would be limited in aerial extent and most would be temporary, resulting in no loss of
function of the geologic unit.

Based on the analysis above and the resource management measures identified in Section 4.2.2, Pagan
Alternative 1 construction activities would result in less than significant impacts to geologic units.

Geologic Hazards

Pagan is located in an active seismic zone and is home to two active volcanos. As a result, in the
potential for geologic hazards such as seismic activity (i.e., earthquakes, fault ruptures), volcanic activity,
landslides, and potential tsunami inundation exists.

Seismic Activity. Seismic activity on Pagan is related to its close proximity to the Mariana Trench
subduction zone and volcanic activity on the island. There would be no permanent buildings under the
Pagan alternatives and therefore adherence to Unified Facility Criteria recommendations for seismic
protection would not apply. Most of the Pagan Alternative 1 footprint is underlain by consolidated
volcanic rock that would not be subject to liquefaction in the event of an earthquake. Surface level
construction activities would not interfere with these geological processes and would not increase the
risk of seismic activity.

Volcanic Activity. Construction activities would occur primarily on the northern portion of Pagan, in the
immediate vicinity of Mount Pagan, an active volcanic vent. Volcanic activity occurs when there are
changes to the density of magma or pressure surrounding magma deep within the earth. Surface level
construction activities would not interfere with these geological processes and would not increase the
risk of volcanic activity.

Landslides. The majority of the proposed construction (i.e., the airfield and expeditionary base
camp/bivouac area) would be located on relatively level ground. As such, land-disturbing activities in
association with construction of these facilities are not likely to increase the risk of landslides. However,
some components of the training and support facilities (e.g., military training trails) would be located in
areas of high topographic relief resulting in some potential for slope instability. This potential would be
reduced through the use of standard engineering practices. Clearance of targets in the High Hazard
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Impact Areas would not involve any changes in topography — only vegetation clearance for target
placement.

Tsunami Inundation

Construction activities associated with Pagan Alternative 1 are largely located inland. Construction of
military training trails near the coast would not remove a substantial topographic barrier that would
increase the likelihood of tsunami inundation.

Pagan Alternative 1 construction activities would not significantly increase the potential for geologic
hazards. Therefore, Pagan Alternative 1 would result in less than significant direct and indirect impacts
with respect to geologic hazards.

4.2.4.1.1.3 Soils

As part of construction, approximately 764 acres (310 hectares) would be disturbed under Pagan
Alternative 1. Construction and future repeated use for training would result in approximately 355 acres
(144 hectares) of newly created impervious surfaces. There is a potential for increased erosion,
compaction, and soil loss from physical disturbance caused by construction activity and changes to
existing topography. However, project design and construction would incorporate best management
practices (see Appendix D, Best Management Practices) to minimize erosion as required by CNMI
Earthmoving and Erosion Control Regulations, including construction-specific stormwater best
management practices. These practices would be implemented to provide erosion and sediment control
during the construction period. This would be done by employing on-site measures that would reduce
the flow and velocity of stormwater runoff and minimize the transport of soils and sediment off-site,
whenever possible. Best management practices would be used in the design and construction of the
proposed military training trails. Through compliance with the CNMI Earthmoving and Erosion Control
Regulations and implementation of stormwater best management practices, construction activities
would not substantially increase the rate of erosion and soil loss under Pagan Alternative 1.

Based on the analysis above and the implementation of resource management measures, Pagan
Alternative 1 would result in less than significant direct and indirect impacts to soils.

4.2.4.1.2 Operation Impacts

Under Pagan Alternative 1, use of high explosive munitions (i.e., naval gunfire, ground-based artillery,
inert aviation ordnance) in the northern and isthmus High Hazard Impact Areas would impact
topography. The use of high-explosive munitions on ground targets in the two High Hazard Impact Areas
could trigger localized rockslides/landslides. In the northern High Hazard Impact Area, targets are
generally located on relatively flat, sparsely vegetated areas of the lava field, with some exceptions. The
target area in the isthmus High Hazard Impact Area would be located across a 64-acre (26-hectare) area
on a steep-sloped isthmus (15% slope). Small scale rockslides could occur as a result of high explosive
munitions landing in the target area. Outside of the two High Hazard Impact Areas, ongoing training and
maintenance activities would not involve alteration of topography other than minor excavation or filling
(e.g., repairs to military training trails).

In addition, detonations of high-explosive munitions in the two High Hazard Impact Areas would create
munitions impact craters within the upper 6 feet (2 meters) of the underlying geologic unit (Army Corps
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of Engineers 1961). These impact craters would be limited to the target areas and would not
substantially alter the function of the geologic units.

Most of the Pagan Alternative 1 footprint is underlain by consolidated volcanic rock that would not be
subject to liquefaction in the event of an earthquake. In addition, there would not be a change to soil
and/or bedrock conditions that would increase vulnerability to seismic activity. Earthquakes are caused
by movements of the earth’s crust, and originate at distances of tens to hundreds of miles underground.
There is no evidence linking earthquake activity with the use of explosives (U.S. Geological Survey 2014).

Impacts to soils would occur as a direct result of training and maintenance activities (e.g., vegetation
maintenance, vehicle and foot maneuvers, and ordnance use). The impervious surface areas associated
with Pagan Alternative 1 would include approximately 355 acres (144 hectares). The increase of
impervious surface would be relatively small compared to the overall land area and would create a
minimal increase in runoff as compared with existing conditions. Stormwater management through
infrastructure improvements associated with Pagan Alternative 1 would include best management
practices to manage the increased runoff from the new impervious surfaces and minimize soil erosion in
surrounding areas.

Vehicle and foot maneuver areas in the North Range Complex would be limited to proposed military
training trails or areas easily accessible due to relatively flat terrain and lack of vegetation (i.e., barren
lava). Maneuver areas in the South Range Complex would be limited to accessible pathways within
densely vegetated areas.

Targets would be established over approximately 319 acres (130 hectares) in the northern High Hazard
Impact Area. A total of eight targets are proposed in an array around Mount Pagan, three to the
northeast and five to the south and southwest. Size of the target areas varies from 5 acres (2 hectares)
to 135 acres (55 hectares). Slopes on the target areas range between 5% and 25%. Six of the eight
targets would be located on barren ground or barren lava where there would be minimal soil or
vegetation cover. However, a total of approximately 91 acres (37 hectares) at two of the proposed high
explosive targets would be located in forested areas. Within the northern High Hazard Impact Area
stormwater runoff would continue to follow the natural drainage patterns. Soil erosion associated with
operations within the northern High Hazard Impact Area is expected to be limited because targets have
relatively low slopes and are largely devoid of soil cover (i.e., barren lava field). Best management
practices would be utilized in areas that require vegetation clearance to prevent soil erosion during
storm events.

A single target area would be established over approximately 64 acres (26 hectares) in the isthmus High
Hazard Impact Area. The target area is underlain by weathered volcanic material (i.e., clay material). Soil
erosion associated with operations within the isthmus High Hazard Impact Area is expected to be limited
because targets are largely devoid of soil cover (i.e., barren lava). Best management practices would be
utilized in areas within the isthmus High Hazard Impact Area that require vegetation clearance to
prevent soil erosion during storm events. In the isthmus High Hazard Impact Area, stormwater runoff
controls would not be practicable due to the steep topography. Although the average slope of the target
area within the isthmus High Hazard Impact Area would be approximately 30%, the areas around the
plateau are steep; therefore, some localized soil erosion could occur during heavy rainfall events but will
not result in significant impacts to soil erosion. Soil-laden stormwater runoff could flow through the
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vegetation in the cleared area around the targets and eventually into vegetated areas on the steep
slopes of the isthmus and into the nearshore waters.

Areas disturbed by operational activities on hillsides would erode much faster than on flat ground, as
stormwater runoff would have greater erosive energy as it moves downbhill. Soil compaction,
disturbance, and movement would be minimized by limiting the use of wheeled and tracked vehicles to
established military training trails or accessible open areas and limiting ordnance expenditures to target
areas within the established range complexes.

Range Control would be responsible for maintaining support facilities, training facilities, and military
training trails. The training and support facilities would be managed in accordance with Marine Corps
Order 3550.10, Policies and Procedures for Range and Training Area Management, which is designed to
ensure safe, efficient, effective, and environmentally sustainable use of ranges (DoN 2005). Procedures
would be implemented for managing stormwater; controlling erosion; maintaining vegetation, drainage
ways, and turf within the RTA; and restricting vehicle and foot maneuver activities to designated areas.
Range military training trails would be maintained to minimize erosion. Vegetation would be allowed to
re-establish at the training and support facilities to minimize the potential for soil erosion. Periodic
vegetation maintenance would occur as necessary.

Pagan Alternative 1 operations would not significantly increase the potential for impacts to topography,
geologic units, geologic hazards, and soils. Therefore, Pagan Alternative 1 operations would result in less
than significant direct and indirect impacts to topography, geologic units, geologic hazards, and soils.

4.2.4.2 Pagan Alternative 2

4.24.2.1 Construction Impacts

Construction activities associated with Pagan Alternative 2 would use the same construction methods as
those described for Pagan Alternative 1 and would take place in the same general topography, geology,
and soils. Geologic hazards would also be similar to those described under Pagan Alternative 1. The
primary difference is that Pagan Alternative 2 would have no isthmus High Hazard Impact Area and the
northern High Hazard Impact Area would be smaller than that for Pagan Alternative 1. In addition, there
would be two additional Landing Zones and one less mortar firing position resulting in 68 acres (28
hectares) less ground disturbance. Under Pagan Alternative 2, the same area of the northern High
Hazard Impact Area would be improved for target placement as described under Pagan Alternative 1. A
summary of ground disturbance for Pagan Alternative 2 is provided below in Table 4.2-6.

Pagan Alternative 2 would also follow the same construction resource management measures as those
described for Pagan Alternative 1 (see Section 4.2.2). The difference in the amount of on-land
construction, soil disturbance, and earthwork would not change the effectiveness of the construction
resource management measures at avoiding or minimizing adverse impacts to geology and soils.

Pagan Alternative 2 construction activities would not significantly increase the potential for impacts to
topography, geologic units, geologic hazards, and soils. Therefore, construction activities associated with
Pagan Alternative 2 would result in less than significant direct and indirect impacts to topography,
geologic units, geologic hazards, and soils.
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Table 4.2-6. Summary of Ground Disturbance, Slope, Geologic Units and Geologic Hazards
Associated with Construction under Pagan Alternative 2

Approximate Approximate
E .
Description A';thj;g;:g:d Ninuql;’:ye f;;:fsed ’7;”eaett{)on Slope Geologic Units | Geologic Hazards
(acres) Surface (acres)
E iti
B);zsc(ljlalr?qnjry Sedimentary Potential for
Bivouac AFr)ea 4 42 0to 200 <1% to | Deposits and seismic activity
5% volcanic rocks and tsunami
(Same as
Alternative 1) (lava and ash) inundation
Airfield Sedimentary Potential for
(Same as a1 a1 0t0 200 <1%to | Deposits and seismic activity
Alternative 1) 5% volcanic rocks and tsunami
(lava and ash) inundation
Military Sedimentary Potential for
Training Trails <1% to | Deposits and seismic activity
7
(Same as 3 37 0'to 400 >31% volcanic rocks and tsunami
Alternative 1) (lava and ash) inundation
E:tr\)/j::: tr::(t:te Sedimentary Potential for
Airfield and 7 7 00 250 <1%to | Deposits and seismic activity
the Munitions 5% volcanic rocks and tsunami
Storage Area (lava and ash) inundation
Unpaved Sedimentary Potential for
Access Roads . Deposits and seismic activity
2 2 |
(Same as 010400 | Variable volcanic rocks and tsunami
ternative ava and as inundation
Al ive 1) (I d ash) inundati
Munitions Sedimentary Potential for
Storage Area 35 10 25 to 100 <1% Deposits and seismic activity
ame as ? volcanic rocks and tsunami
(S
Alternative 1) (lava and ash) inundation
Sedimentary Potential for
North Range <0% to | Deposits and seismic activity
21 21
Complex 3 3 0'to 400 31% volcanic rocks and tsunami
(lava and ash) inundation
Northern High
?::agsAZZaCt Sedimentary Potential for
(Sargne as 319 0 Oto <1%to | Deposits and seismic activity
Alternative 1 1,870 5% volcanic rocks and tsunami
[Mount (lava and ash) inundation
Pagan])
Total 696 347 - - - -

Note: Operational footprint is the same as construction footprint, except where noted otherwise. The isthmus High Hazard
Impact Area is not included in Pagan Alternative 2.
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4.2.4.2.2 Operation Impacts

Pagan Alternative 2 operational activities would be similar to those described under Pagan Alternative 1.
The main difference with Pagan Alternative 2 is that there would be more area for ground maneuver
training due to a smaller northern High Hazard Impact Area and the absence of the isthmus High Hazard
Impact Area (areas where maneuver would not be allowed due to the presence of unexploded
ordnance). Due to the larger maneuver area, there would be more surface area potentially affected by
vehicle and foot maneuvers. Target placements within the northern High Hazard Impact Area would be
the same under both alternatives but there would be no target placements in the South Range Complex.

Pagan Alternative 2 would follow the same resource management measures as those described for
Pagan Alternative 1 (see Section 4.2.2). The differences in the size of the High Hazard Impact Area and
vehicle maneuver areas and number of vehicle maneuvers would not change the effectiveness of the
resource management measures in preventing and minimizing adverse impacts to geology and soils.

Pagan Alternative 2 operations would not significantly increase the potential for impacts to topography,
geologic units, geologic hazards, and soils. Therefore, Pagan Alternative 2 operations would result in less
than significant direct and indirect impacts to topography, geologic units, geologic hazards, and soils.

4.2.4.3

Potential activities on Pagan under the no-action alternative would include the continuation of periodic
visits to the island by small eco-tourism cruises, scientific surveys, and military non-live-fire training

Pagan No-Action Alternative

related to search and rescue. Ocean going vessels would periodically moor offshore with small boats
bringing small groups of people ashore. Helicopters or small planes may transport visitors to and from
the island. In all cases, known activities associated with the no-action alternative would have minor
effects on geology and soils on Pagan.

4.2.4.4 Summary of Impacts for Pagan Alternatives

Table 4.2-7 provides a comparison of the potential impacts to geology and soils resources for the two
Pagan alternatives and the no-action alternative.

Table 4.2-7. Summary of Impacts for Pagan Alternatives

Resource Area (Al t;:i‘:z,e 1) (Al tg'tr,)i‘:z;e 2) No-Action Alternative
Geology and Soils Construction Operation Construction Operation Construction Operation
Topography LSI LSI LSI LSI LSI LSI
Geology LSI LSl LSl LSI LSI LSI
Soils LSI LSl LSl LSI LSI LSI

Legend: LSI = less than significant impact.
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4.3 WATER RESOURCES

Section 4.3 describes impacts to water resources as a result of the proposed action. It presents the
analysis for the potential of the proposed action and its alternatives to alter drainage patterns, decrease
water recharge rates, or adversely affect water quality. In general, potential impacts to water resources
can cause changes to water quality and water supply, increased flooding, and concerns for erosion and
sedimentation associated with stormwater runoff. The impacts of water resources on terrestrial and
aquatic ecosystems are addressed in Section 4.9, Terrestrial Biology and Section 4.10, Marine Biology,
respectively. Potential impacts to water supply and hydrology are addressed in Section 4.14, Utilities.

4.3.1 Approach to Analysis

This analysis considers information from the technical studies and surveys conducted for the CIMT
EIS/OEIS and factors and conditions that can potentially affect water resources.

4.3.1.1 Surface Water

Surface water concerns include impacts to surface water features, drainage alterations, flood
protection, and water quality degradation. Threats to surface water features include increased pollutant
loads and loss of surface water area (dredge/fill alterations). Effects were assessed relative to the
potential impacts from area loss where the proposed action may directly involve the fill or excavation of
surface water features. Indirect impacts to surface water features were also assessed if the proposed
action would potentially alter (i.e., divert or restrict) water circulation into/from surface waters features,
and/or potentially involve the release of pollutants into these ecosystems. Potential impacts to surface
water quantity during construction and operation were analyzed by examining changes in drainage
patterns and runoff rates associated with alterations to topography/groundcover and increased
impervious area. Loss of functionality in surface water features (i.e., ecosystem health and circulation) is
assessed in Section 4.9, Terrestrial Biology.

In areas prone to flooding, construction of buildings and roads were evaluated relative to flood risks and
hazards, such as inundation and erosion. Effects that also contribute to increasing flood flows
(e.g., impermeable surface increases and reduced natural infiltration) were also addressed in this
assessment. Topographic changes from grading and re-contouring of natural slopes were analyzed for
their potential contribution to altering existing drainage patterns and potentially exacerbating flood
hazards.

4.3.1.2 Groundwater

Groundwater concerns include potential impacts to groundwater quality and quantity associated with
construction activities and training operations, such as the handling, use, and potential discharge (e.g.,
munitions constituents, spills, leaks, and deposition) of pollutants from materials and equipment. Once
introduced to the ground surface, such contamination has the potential to impact groundwater quality
through percolation. The availability of adequate groundwater resources may be impacted from
increased impervious area, decreased infiltration potential, and increased groundwater consumption as
a result of the proposed action. These issues were evaluated relative to construction and operation
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activities that could potentially affect groundwater recharge by altering the infiltration ability, and
natural filtering qualities of area soils, as well as possibly introducing pollutants to groundwater
resources through percolation, both of which would potentially decrease groundwater quality and
availability.

4.3.1.3 Nearshore Waters

The nearshore water impact analysis focused on both potential impacts to water quality and the
placement of permanent fill (e.g., structures or fill) in nearshore waters as a result of the proposed
action. The potential impacts to nearshore water quality during construction and training operations
were evaluated with respect to dredge/fill activities, training activities, potential chemical releases,
munitions constituents deposition, and improper stormwater management that could lead to increases
in or accidental direct discharges of pollutants and sediment laden stormwater runoff into nearshore
waters. These activities and materials could result in localized turbidity; decreased water clarity and
quality (e.g., reduced dissolved oxygen, photosynthetic potential, and increased nutrient load); or
benthic siltation of marine resources that could individually or collectively impact the ecological health
of the nearshore environment.

4.3.2 Resource Management Measures

Resource management measures applicable to water resources are provided below.

4.3.2.1 Avoidance and Minimization Measures

o No Training Areas. The U.S. military would implement training restrictions for surface water
features on Tinian. Lake Hagoi and the two Bateha sites remain designated by the U.S. military
as “No Training Areas.” Within these “No Training Areas,” ground disturbance and vegetation
removal of any kind will be prohibited during construction. “No Training Area” restrictions will
be implemented upon initiation of CJMT training activities on Tinian.

e Amphibious Assault Vehicle Landings. As discussed in Section 2.3, all beaches within the
Military Lease Area were initially considered for amphibious training. A careful selection process
was employed to determine where amphibious training with Amphibious Assault Vehicles could
occur. Based on environmental criteria including analysis of bathymetry and coral cover, Unai
Babui and Unai Chulu were both considered for Amphibious Assault Vehicle training. A detailed
engineering analysis of construction alternatives was conducted for these two locations (see
Appendix J, Amphibious Beach Landing Site Engineering and Coastal Processes Analyses). After
careful consideration, it was determined that the tactical amphibious landing training beach
requirements for Amphibious Assault Vehicle training could be met at one beach. Unai Chulu
was chosen as the single beach for Amphibious Assault Vehicle landings because of its wider
configuration in comparison to Unai Babui. Ultimately, Unai Babui was dismissed for Amphibious
Assault Vehicle training but it would still support training for Landing Craft Air Cushion vessels,
small boat, and swimmer training.

Potential operational impacts would be minimized or avoided through the proper design and
implementation of stormwater management practices, which would include the use of Low Impact
Development best management practices for the proposed action. Low Impact Development
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provides a sustainable stormwater management system, in an environmentally conscious manner. A
pre-versus-post development hydrologic analysis would be performed to provide a basis of design
for monitoring and controlling the quality and quantity of stormwater runoff generated from the
proposed action. Permanent stormwater management facilities would include a combination of
natural and engineered features such as retention/detention ponds that control the volume,
direction, and rate of stormwater runoff (i.e., minimize or eliminate hydromodification), filter out
pollutants, and facilitate groundwater recharge through increased infiltration; with a focus on
mimicking pre-development hydrology to the maximum extent feasible, while protecting water
resources from pollutants. Hydrologic analysis would follow the CNMI Stormwater Management
Manual, Department of Defense Guidance, and Navy Low Impact Development criteria, as described
in the Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal
Projects under Section 438 of the Energy Independence and Security Act (U.S. Environmental
Protection Agency 2009).

4.3.2.2 Best Management Practices and Standard Operating
Procedures

Best management practices and standard operating procedures that are applicable for water resources
are listed below and described in Appendix D, Best Management Practices.

e Properly closed existing groundwater wells. To the extent that unused wells are encountered,
the U.S. military will properly close existing unused (production or monitoring) wells within the
Military Lease Area to protect the groundwater resources.

e Erosion control measures. The erosion control measures such as retention ponds, swales, silt
fences, fiber rolls, gravel bag berms, mulch, and erosion control blankets would be implemented
during construction and operations to eliminate and/or minimize nonpoint source pollution in
surface waters due to sediment.

e Clean Water Act National Pollutant Discharge Elimination System Program. A Stormwater
Management Plan and Stormwater Pollution Prevention Plan would be prepared and
implemented in compliance with the CNMI Stormwater Management Manual. Best
management practices could include:

o Avoidance and/or minimization of soil disturbing and earth moving work during the wet
season.

o Limiting in-water construction activities to period around low tide.

o Temporary soil stabilization (such as mulch and erosion control blankets).

o Temporary perimeter and sediment control (such as silt fences, fiber rolls, gravel bag berms,
and sediment traps).
Management and covering of material, waste, and soil stockpiles when not in use.
Storage of fuels and hazardous materials with proper secondary containment, and
establishment of designated vehicle and equipment maintenance and fueling areas.

o Management of spills and leaks from vehicles and equipment through inspections and use
of drip pans, absorbent pads, and spill kits.
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The Stormwater Pollution Prevention Plans are based on construction plans and drawings and will
specifically identify these best management practices, inspection frequency, and water sampling to be
performed throughout the construction phase for protection of water quality.

Ranges would be managed in accordance with current Marine Corps range management policies and
procedures. The proposed RTAs on Tinian and Pagan would be managed in accordance with Marine
Corps Order 3550.10, Policies and Procedures for Range and Training Area Management (DoN 2005).
The Marine Corps would utilize the Range Environmental Vulnerability Assessment program, in
compliance with Department of Defense Instruction 4715.14 Operational Range Assessment, to assess
the potential impacts to human health and the environment from live-fire training operations
(Department of Defense 2005). Department of Defense Instruction 4715.14 Operational Range
Assessment requires the establishment and implementation of procedures to assess the potential
environmental impacts of military munitions use on operational ranges and determine whether there
has been a release or substantial threat of release of munitions constituents to an off-range area as well
as a determination if the release of munitions constituents creates an unacceptable risk to human
health or the environment. Operational ranges that are addressed under the Range Environmental
Vulnerability Assessment program include target/impact areas, firing positions, small arms ranges, and
training and maneuver areas. The Range Environmental Vulnerability Assessment program also assesses
areas with historical munitions use within operational range boundaries. The Range Environmental
Vulnerability Assessment program does not evaluate future ranges or ranges that are covered under a
separate program (e.g., cleanup of closed ranges under the Munitions Response Program, permitted
Open Burning/Open Detonation sites under the Resource Conservation and Recovery Act).

The Range Environmental Vulnerability Assessment would be implemented on all live-fire operational
ranges after they have been in use for a minimum of 1 year to provide a snapshot of the current
environmental conditions of operational ranges as well as a detailed assessment of potential munitions
constituent migration from operational ranges to off-range areas. Reevaluations would occur at a
minimum every five years. The munitions constituents evaluated under the Range Environmental
Vulnerability Assessment program include high explosives (e.g., trinitrotoluene, royal demolition
explosive, high melting explosive from munitions items containing high explosives), perchlorate (from
propellant in rocket fuels), and lead (from small arms). The analyses would include the development of a
range Conceptual Site Model that uses physical, hydrologic, geographic, and operational range data to
characterize current environmental conditions at the range and identify whether people or
endangered/threatened animal species, could potentially be impacted by munitions constituents
(chemical components of munitions) migrating from operational range activities via surface water,
sediment, or groundwater and to identify potential pathways for munitions constituents to reach
humans and sensitive animal species. Key factors that influence the potential for the migration of
munitions constituents including range design/layout, physical and chemical characteristics of the area,
and current/past maintenance operations would also be evaluated under the Range Environmental
Vulnerability Assessment program.

The results of the Range Environmental Vulnerability Assessments would determine if additional actions
are necessary. These additional actions may include environmental sampling, characterization of
physical properties, implementing best management practices, and/or conducting a risk assessment.
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4.3.3 Tinian
4.3.3.1 Tinian Alternative 1

43.3.1.1 Construction Impacts

A comprehensive drainage and Low Impact Development study is being prepared for Tinian. Under
Tinian Alternative 1, construction would require ground-disturbing activities that would include
vegetation clearing and grubbing, grading, and excavation activities, all of which would increase the
potential for erosion and sedimentation from exposed earth. In addition, an amphibious landing ramp at
Unai Chulu would be constructed which would require in-water work. Improvements to an existing
public boat ramp at the Port of Tinian may be required to support continued or increased military use,
but would not require in-water construction or fill. Tinian RTA development and construction is
generally described in Section 2.4, Tinian Alternatives, and summarized in Section 4.2, Geology and Soils;
a detailed evaluation is presented in Appendix F, Geology and Soils Technical Memo. Impacts to coastal
processes, coral, and coral reefs are described in Section 4.10, Marine Biology.

The anticipated stormwater management system would include improvements to address both
stormwater quantity and quality. The stormwater quantity would be managed through the use of
directional flow controls (i.e., vegetated swales and grading) to maintain the pre-development flow
patterns and through the use of detention/retention ponds downstream of new impervious surfaces to
maintain the pre-development flow rates.

Stormwater quality would be addressed in conjunction with groundwater recharge to provide
appropriate treatment and infiltration of rainwater/stormwater throughout the proposed development
in order to maintain and protect the quality of the groundwater resources. The treatment would be
provided via small scale structural devices and landscape treatments integrated into the proposed
master plan to capture and treat stormwater at or near its source. The Low Impact Development best
management practices would be selected based on land use and known pollutants and combined into
treatment trains that applied downstream of the pollutant generating facilities to provide pollutant
removal prior to discharge to downstream conveyances.

Findings from the comprehensive drainage and Low Impact Development study would be used to inform
the final design of the proposed stormwater management system. The majority of these proposed
stormwater facilities are expected to occur within and adjacent to the base camp, Munitions Storage
Area, airport improvements, and port improvements where impervious surfaces and/or potential
pollutant generating facilities are proposed. Additional water quality controls would be located
throughout the live-fire ranges to address munitions concerns and along access roads to address
transportation of sediment, including improvements adjacent to surface and coastal waters. Proposed
stormwater features associated with each of the improvement areas is provided below.

e Base Camp: Up slope stormwater flows would be redirected around the proposed base camp
improvements where feasible, limiting the internal stormwater facility sizes. On-site flows
generally flow southwesterly across the base camp. Frequent, low volume, low intensity surface
stormwater flows would be directed to Low Impact Development best management practices
treatment devices/trains for capture, treatment, and infiltration. These small scale integrated
Low Impact Development devices would be selected and strategically located across the entire
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base camp site to address the pollutants anticipated from each land use/facility and to meet
groundwater recharge requirements. Overflow from these devices during higher volume, higher
intensity storm events would be routed via vegetated swales and culverts to detention ponds
located within the base camp boundary, downstream of new impervious areas. The ponds
would restrict discharge flows to pre-development rates for the 25-year 24-hour design storm
and provide additional groundwater recharge. The ponds would also include high level
controlled overflow weirs (dams created to reduce, but not stop the flow of water) directing
excessive runoff during rainfall events beyond the 25-year design storm towards downstream
receiving conveyance systems.

e Munitions Storage Area: The Munitions Storage Area contains a minimal amount of new
impervious area and ground disturbance consisting primarily of access roads and storage pads.
As a result, the stormwater management facilities would be minimal, including roadside
channels, culverts, and Low Impact Development features for water quality and groundwater
recharge adjacent to and downstream of pads, with some small detention ponds to mitigate
additional runoff rates from proposed impervious surfaces. The stormwater runoff occurs in a
westerly direction, therefore, stormwater facilities would be placed westerly of the proposed
improvements.

e Tinian International Airport: The airport improvements would generate a substantial volume of
stormwater runoff due to the high quantity of new impervious surfaces. As a result, detention
ponds would be designed to accommodate this volume to maintain pre-development hydrology
to downstream receiving conveyance systems. The direction of flow is southwesterly; therefore,
proposed stormwater facilities would be located southwesterly of the proposed impervious
areas. Runoff from paved surfaces would flow across filter strips and bio-retention swales prior
to comingling with other surface runoff. Pre-treated sheet flow and shallow channelized flow
would then be directed to larger vegetated swales to convey stormwater to detention ponds,
which would provide extended detention for both water quantity and quality including
groundwater recharge. Additional inline pre-treatment, if required, may be provided within
conveyance system including baffle boxes, hydrodynamic separators, and/or additional bio-
retention. High level overflow would be provided with the same intent as used for the base
camp.

e Port of Tinian: The port improvements would generate a significant volume of stormwater
runoff for the relatively small facility size because nearly all improvements proposed are
impervious. Structural best management practices and perimeter Low Impact Development
features would be utilized to intercept and treat runoff from pavement areas before stormwater
is routed to detention ponds. Stormwater runoff would flow in a southerly direction towards the
harbor and Philippine Sea; therefore, stormwater ponds would be located just south of the
improvements/impervious surfaces. Treated discharge and high level overflow would be
directed southwesterly away from existing boat ramps and public areas, towards natural points
of discharge into the Philippine Sea.

e Unai Chulu amphibious landing ramp: As described in Section 4.2.3.1.1, Construction Impacts
(for Geology and Soils), a Coastal Processes Assessment was completed to assess the potential
impacts of construction of Unai Chulu to coastal processes. The Coastal Processes Report
(Appendix J, Amphibious Beach Landing Site Engineering and Coastal Processes Analyses)
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concluded that construction of the proposed Amphibious Assault Vehicle landing ramp would
not significantly modify shoreline coastal processes and trigger erosion of the beaches. Post-
development stormwater management would mainly focus on a combination of natural and
engineered features (i.e., Low Impact Development) that control the volume and rate of
stormwater runoff and filter out pollutants.

Range Complex A: Grading within the High Hazard Impact Area consists of the perimeter road,
roadside drainage swale, and live hand grenade range pits. Drainage facilities would include
conveyance swales, culverts, and linear detention ponds to control flow rates. Stormwater flow
would be split with a high point located at the south central portion of the High Hazard Impact
Area. Half of the potential stormwater runoff would flow internally to the High Hazard Impact
Area in a northwesterly direction toward the Mahalang Complex, while the remainder of the
High Hazard Impact Area would flow easterly.

Range Complex B: Grading associated with the Range Complex B is primarily limited to the
Tracked Vehicle Driver’s Course and the small arms ranges. With minimal impervious surfaces
and grade changes, drainage improvements would be focused on capturing munitions
constituents as part of the range management program. Additional conveyance swales and
minor detention ponds would be utilized as needed to maintain pre-development flows.

Range Complex C: The grading associated with the Range Complex C primarily consists of range
access roads, the Multi-purpose Automated Unknown Distance Range, and limited grading for
access and objective operations for the Infantry Platoon Battle Course and associated Urban
Assault Courses. Drainage improvements would be minimal primarily consisting of channelized
conveyance and flow control via culverts and spreader swales. Low Impact Development would
be utilized in conjunction with other range management practices to provide treatment, control
munitions constituents and protect water resources.

Range Complex D: No grading or drainage improvements are proposed at North Field.

4.3.3.1.1.1 Surface Water Resources

Lake Hagoi is located in northern Tinian, west of the proposed Battle Area Complex (Range Complex D).
The Bateha isolated wetlands are outside of the proposed boundaries of Range Complex C and no
training facilities or other improvements are proposed within 1,500 feet (450 meters). Lake Hagoi and
the Bateha isolated wetlands have been designated a “No Training Area,” where no construction
activities are proposed. Therefore, as a result of the separation of these surface waters from
construction activities and use of best management practices, the existing topography would be
maintained and construction activities associated with Tinian Alternative 1 would result in no direct or
indirect impacts to Lake Hagoi or the Bateha isolated wetlands. Surface waters on Tinian are shown in

Figure 4.3-1.
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The majority of the Mahalang Complex, approximately 92% of the complex (22 out of 24 mapped
depressions), is located within the proposed Range Complex A, High Hazard Impact Area. Construction
activities within Range Complex A include a perimeter road/firebreak, grenade range with grenade pits,
and fencing. Proposed construction of the Hand Grenade Range and Grenade Launcher Range within the
western portion of the High Hazard Impact Area would remove two ephemeral ponds (labeled MC2 and
MD3), totaling less than 0.5 acre (0.2 hectare) of the Mahalang Complex. As described in Section 3.3,
Water Resources, MC2 is not considered a wetland and MD3 is considered an isolated wetland (see the
Wetland Survey Report in Appendix L). Although Tinian Alternative 1 construction activities would result
in direct impacts to these two surface water features, the remainder of the Mahalang Complex would
not be impacted by construction; therefore, construction activities associated with Tinian Alternative 1
would result in less than significant direct impacts to the Mahalang Complex.

Low-lying areas, including areas surrounding the surface water features, could be subject to flooding
during heavy rainfall events. Small areas near the proposed base camp, along the proposed Tracked
Vehicle Driver’s Course and Convoy Course, and within Tinian RTA are within depressions that could be
subject to a greater flooding hazard. Nearshore areas may also be subject to flooding and wave hazards
during extreme storm and tidal events. Construction work would follow the CNMI erosion control
requirements and utilize best management practices such as limiting ground disturbance during wet
weather, minimizing compaction of native soils, and through use of temporary diversions and
sedimentation basins that direct stormwater away from construction areas to minimize potential
erosion and transportation of sediment and pollutants to downstream conveyance and surface waters.
Based upon the above analysis and the implementation of resource management measures in Section
4.3.2, construction activities associated with Tinian Alternative 1 would result in less than significant
direct and indirect impacts from flooding hazards. Flood zones are shown in Figure 4.3-1.

Drainage throughout most of Tinian is internal (underground), and water generally percolates
downward into porous limestone rock (Doan et al. 1960). With the natural drainage of the porous
limestone rock and through the implementation of erosion control practices including perimeter
controls, construction scheduling, tracking pads, minimizing disturbance and sedimentation basins (as
detailed in Appendix D, Best Management Practices), stormwater runoff impacted by construction
activities is not anticipated to discharge to surface water features and would not affect surface water
quality. Based upon the above analysis and the implementation of resource management measures in
Section 4.3.2, construction activities associated with Tinian Alternative 1 would result in less than
significant indirect impacts to surface water quality.

4.3.3.1.1.2 Groundwater Resources

Existing groundwater wells, the proposed notional well fields, groundwater elevations, and the general
direction of groundwater flow are shown in Figure 4.3-2. The increase in residents living on Tinian during
the construction phase (i.e., temporary construction workers) may result in an increased dependence on
the Commonwealth Utilities Corporation’s potable water system. This would require increased pumping
from Maui Well #2 and could result in temporary increased chloride levels as a result of saltwater
intrusion (the movement of saline water into freshwater aquifers). However, this increase would be
limited to the duration of construction and the modest increase in pumping over and above current
levels is expected to result in less than significant impacts to groundwater in the Makpo Valley sub-
watershed.
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A proposed well field has been identified north and east of the airport. New wells are required to
support construction activities and operations associated with the proposed action. The new well sites
would be selected to minimize negative impacts to groundwater quantity and quality resulting from
increased extraction. New well sites would be established in compliance with CNMI Well Drilling and
Well Operation Regulations (CNMI Division of Environmental Quality 2005). These regulations include
well seal and construction specifications, pump testing, water quality analysis, and designated wellhead
setback distances from potential sources of contamination. Testing and monitoring would be performed
prior to production at each new well site.

The pumping of groundwater from the proposed new military wells could potentially cause saltwater
intrusion by reducing the thickness and lateral limits of the fresh water lens, reducing the quality of
groundwater in the Military Lease Area. However, this impact would be limited to the duration of
construction and due to the size of the freshwater basal lens (i.e., availability of groundwater) impacts
are expected to be minimal.

Improperly abandoned existing wells in the Military Lease Area could provide a preferential flow path
for runoff from the RTA; therefore, encountered unused wells (production or monitoring will properly
close existing unused (production or monitoring) wells within the Military Lease Area to protect the
groundwater resources.

Best management practices that would be implemented during construction to protect groundwater
resources include capture and treatment of pollutant laden stormwater with Low Impact Development
devices; restricting untreated stormwater runoff from entering depressional areas and surface waters;
limiting use of heavy equipment in areas that support groundwater recharge; proper abandonment
(closure) of historic groundwater wells, and proper management of spills and leaks of hazardous
materials and waste. Based on the general direction of groundwater flow (shown in Figure 4.3-2),
pollutants unintentionally released from construction sites or proposed facilities within the Military
Lease Area would not flow to the public water system well (i.e., Maui Well #2). Based upon the above
analysis and the implementation of resource management measures in Section 4.3.2, Tinian Alternative
1 construction activities would result in less than significant direct and indirect impacts to groundwater
resources.

4.3.3.1.1.3 Nearshore Water Resources
General Construction Activities in Coastal Areas

The majority of the construction activities would take place inland and away from the nearshore
environment. However, some construction activities would take place near the shore including port
improvements, portions of road improvements, some surface radars and an amphibious beach landing
area. Construction activities could result in the accidental release of pollutants (e.g., petroleum, oils, and
lubricants) resulting in impacts to nearshore water quality. However, accidental release of pollutants
would be rare, and best management practices would be followed to reduce the likelihood of an
accidental release or spill occurring. Any spills that do occur would be cleaned up immediately. With the
implementation of pollutant prevention best management practices, including construction scheduling
only during ideal conditions, sediment traps to control stormwater flowing through and from the work
area, vehicle tracking pads, silt fencing and floating turbidity barriers, construction impacts to nearshore
waters are not anticipated. Based upon the above analysis and the implementation of resource
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management measures in Section 4.3.2, land-based construction activities under Tinian Alternative 1
would result in less than significant direct and indirect impacts to nearshore water resources.

In-Water Work at Tactical Amphibious Landing Beach

An amphibious landing ramp would be constructed at Unai Chulu to create a safe landing surface for
training operations. In-water construction at Unai Chulu would result in direct impacts to nearshore
waters. Construction activities would disturb sediment and increase turbidity and thus impact water
quality, clarity, and dissolved oxygen levels. Best management practices, including isolating the in-water
construction area with floating turbidity barriers, would be utilized to capture sediment and debris
caused by in-water construction activities.

An assessment was completed to assess the potential impacts of construction of Unai Chulu to coastal
processes. The Coastal Processes Report included in Appendix J concluded that construction of the
proposed amphibious landing ramp would not significantly modify shoreline coastal processes or trigger
erosion of the beaches. Best management practices would be in place to monitor and minimize impacts
to nearshore water resources that may result from the construction of the underwater landing areas.
Based upon the above analysis and the implementation of resource management measures in Section
4.3.2, in-water construction activities under Tinian Alternative 1 would result in less than significant
direct and indirect impacts to nearshore water resources.

4.3.3.1.2 Operation Impacts

The post-development stormwater management system would maintain pre-development hydrology
and reduce flooding hazards to downstream facilities and new infrastructure, including the base camp
facilities, Munitions Storage Area, port facilities, and airport facilities. Tinian Alternative 1 training and
maintenance operations may result in impacts to localized natural hydrology/drainage systems with
potential impacts to surface water, groundwater, and nearshore waters. Newly constructed impervious
surfaces (primarily associated with the proposed base camp area, airfield improvements, Munitions
Storage Area, port improvements, and limited roadway improvements), vegetation removal and control,
foot-trails created during training maneuvers, and off-road vehicle use may alter natural drainage
courses. Vegetation maintenance, foot-trails, and use of vehicles off-road may cause erosion and
increased sediment in stormwater runoff, which would be minimized through the use of strategically
selected and located erosion control techniques and devices.

Newly created impervious surfaces would be created at the port, base camp, airport, Munitions Storage
Area, roadways, and at some of the training facilities (see Section 2.4.1.2, Construction and
Improvements). The proposed impervious surfaces along with a brief summary of operational facilities
are provided for each improvement area below.

e Base Camp: The base camp area would include a variety of hardscaping as part of the support
facilities, new roads, vehicle wash racks with effluent treatment ponds and wash-water recycling
system, a package wastewater treatment plant, wastewater disposal field, Low Impact
Development features, and stormwater detention basins. Wastewater would be treated prior to
disposal via leach field, minimizing potential impacts to groundwater quality. Vegetated
roadside swales would convey runoff while providing water quality treatment, and minimize
erosion and sediment runoff from gravel/stabilized roads.
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e Munitions Storage Area: The Munitions Storage Area includes eight munitions storage
magazines, a maintenance facility in addition to the entry control gate, access roads, and
storage facilities. The proposed improvements also include Low Impact Development features
for water quality, vegetated swales for stormwater conveyance, and stormwater detention
basins.

e Port of Tinian: Port improvements would include a vehicle inspection area; cargo inspection and
holding area; vehicle wash-down area with effluent treatment pond and wash-water recycling
system; and stormwater detention basins. The stormwater management system would be
maintained to ensure proper function and to prevent release of pollutants to downstream
receiving waters.

e Tinian International Airport: The Tinian International Airport improvements include significant
impervious areas such as the aircraft parking ramps, hot fuel pits, and aircraft taxi lanes. The
proposed improvements also include Low Impact Development features for water quality,
vegetated swales for stormwater conveyance, and stormwater detention basins.

Following the completion of construction, vegetation within the Tinian RTA would be allowed to
reestablish or managed at allowable heights. The preservation and reestablishment of vegetation would
minimize the potential for erosion and sediment runoff. The height of vegetation would be managed in
certain portions of the RTA, including objective areas, fire breaks, roadway/trail alignments, firing
points, Landing Zones, Drop Zones, target areas, and Observation Posts. Because root systems and
ground cover would be maintained, these areas would remain anchored and not pose a significant
source of erosion. Controlled burning may be used to manage vegetation within Range Complex A,
which could create temporary increases in soil erosion during periods of vegetation grow in.

4.3.3.1.2.1 Surface Water Resources

New wells would be developed in the Military Lease Area for U.S. military use outside the Makpo Valley
sub-watershed. None of the identified surface waters are near the notional locations of the new wells.

Lake Hagoi is located west of the proposed Range Complex D, northern Battle Area Complex (see Figure
4.3-1). Lake Hagoi and surrounding areas have been designated a “No Training Area,” where no training
activities or target areas are proposed. As a result, no direct or indirect impacts from training or
munitions are anticipated. The majority of the Mahalang Complex is located within the Range Complex
A, with the exception of a small portion on the western border of the High Hazard Impact Area. The High
Hazard Impact Area would not be utilized during Maneuver Area (Light Forces) training thus protecting
the portion of the Mahalang Complex within Range Complex A, not already permanently impacted
during construction, from potential direct impacts associated with foot traffic. The Bateha isolated
wetlands are located within the proposed Range Complex C (see Figure 4.3-1). However, the isolated
wetlands have been designated a “No Training Area.” No training facilities, targets objective areas, or
other improvements (i.e., roads) are proposed in the vicinity (i.e., within 1,500 feet [500 meters]) of the
Bateha isolated wetlands. Based upon the above analysis and the implementation of resource
management measures in Section 4.3.2, Tinian Alternative 1 operations would result in no direct
impacts to Lake Hagoi or the Bateha isolated wetlands.

Training operations in the High Hazard Impact Area, including controlled burning of vegetation and use
of high explosives and other munitions, may result in indirect impacts to the remaining surface water
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features of the Mahalang Complex because half of the potential stormwater runoff from the High
Hazard Impact Area would flow in a northwesterly direction toward the Mahalang Complex. Stormwater
runoff can erode and transport contaminated soil and leachable munition constituents. Munitions
constituents from operation of the Tinian RTA contain potentially leachable compounds that can impact
water quality if not managed properly. Low Impact Development features would be utilized to control
stormwater runoff from the Tinian RTA and water quality controls would be located throughout the live-
fire ranges to address munitions concerns. With proper range management and the implementation of
the Range Environmental Vulnerability Assessment program, Tinian Alternative 1 operations would
result in less than significant indirect impacts to surface water quality. Reevaluations would occur at a
minimum every 5 years.

Without proper stormwater management controls, increased impervious areas would increase the
amount of runoff and the potential for downstream flooding. Development in the floodplain may also
result in potential damage to facilities within low lying areas from inundation during high runoff storm
events. Some of the proposed improvements east of the base camp, along the Tracked Vehicle Driver’s
Course and Convoy Course, and within the Tinian RTA are proposed within the Federal Emergency
Management Agency “100-year flood zone” and may be subject to flood hazards. However, with the
implementation of avoidance and minimization measures such as low impact training within high risk
areas, along with monitoring and adaptive management of range operations and proper maintenance of
the stormwater management facilities, runoff rates and erosion would be controlled and flooding
hazards would be minimized. Based upon the above analysis and the implementation of resource
management measures in Section 4.3.2, Tinian Alternative 1 operations would result in less than
significant impacts from flooding hazards.

4.3.3.1.2.2 Groundwater Resources

Newly constructed impervious surfaces could alter infiltration characteristics within the project
footprint, but in many cases, the impacted acreage is relatively small and potentially adverse effects
would be mitigated through increased infiltration through other means within the development,
meeting the required groundwater recharge rates and resulting in no net impact. In cases such as the
airport improvements with significant increases in impervious areas, additional infiltration galleries
would be used, after treatment, and within vegetated areas to capture, retain, and infiltrate larger
volumes of stormwater to recharge groundwater resources.

Additional groundwater extraction would occur due to the proposed action that could affect
groundwater availability and quality. New potable extraction wells (same wells established during
construction) would be utilized in the Military Lease Area for U.S. military use to prevent overextending
the existing Makpo Valley well (i.e., Maui Well #2). This change in source would result in no impacts to
the municipal water supply. The new well sites would be selected to minimize negative impacts to
groundwater quantity and quality resulting from increased extraction. The pumping of groundwater
from the proposed new military wells to support military operations could potentially cause saltwater
intrusion (the movement of saline water into freshwater aquifers) by reducing the thickness and lateral
limits of the fresh water lens, thus reducing the quality of groundwater in the Military Lease Area during
operations. However, this impact is not expected to be significant because the pumping would be
limited to periods when training exercises occur and because of the size and recharge characteristics of
the freshwater basal lens (i.e., availability of groundwater).
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Munitions constituents could affect groundwater quality through percolation of leachable compounds.
The accidental release of other pollutants associated with the use and maintenance of vehicles and
septic leachate from the wastewater leach field also has the potential to impact groundwater quality.
Impacts to the public water system (i.e., Maui Well #2 in the Makpo Valley sub-watershed), are not
anticipated based of the separation distance and direction of general groundwater flow (see Figure 4.3-
2). Groundwater resources located along the northern and eastern portions of the High Hazard Impact
Area would have the greatest potential to be affected. Those are the areas where the surface soils are
moderately permeable, shallow rocky clays, and/or moderately deep to deep clay (see Appendix F,
Geology and Soils Technical Memo, for details). However, the risk of munitions constituent
contamination to groundwater is expected to be less than significant because of: (1) limited existence of
basal groundwater in the High Hazard Impact Area, (2) relatively deep soil formation in the gentler
sloping areas, (3) the depth to groundwater (i.e., greater than 200 feet [60 meters]), and (4) proper
range management and the implementation of the Range Environmental Vulnerability Assessment
program.

Based upon the above analysis and the implementation of resource management measures in Section
4.3.2, Tinian Alternative 1 operations would result in less than significant impacts to groundwater
resources.

4.3.3.1.2.3 Nearshore Waters

Groundwater could potentially carry munitions constituents from training facilities to nearshore waters
through the porous limestone, affecting nearshore water quality. These impacts would be minimized by
employment of resource management measures described in Section 4.3.2.

Unai Chulu, Unai Babui, Unai Lam Lam, and Unai Masalok are proposed tactical amphibious landing
beaches (see_Figure 4.3-1). Training at amphibious landing beaches could include combat swimmer
training and landing of rigid-hulled inflatable boats at all four beaches. Landing Craft Air Cushion vessels
would land at Unai Chulu, Unai Babui, and Unai Masalok. Amphibious Assault Vehicles would land at
Unai Chulu only. Amphibious Assault Vehicles are tracked vehicles that would come ashore at Unai
Chulu and cross the beach to access the Tracked Vehicle Driver’s Course.

Rigid-hulled inflatable boats, Landing Craft Air Cushion vessels, and Amphibious Assault Vehicles are
powered by diesel engines and must be operated with petroleum-based products. The use of these
products creates a possibility of accidental discharge of pollutants into the nearshore waters, but
impacts would be minimized by personnel awareness (visual observations) and by implementing
standard spill response procedures. In addition, the Amphibious Assault Vehicles track mechanism is
lubricated with water repellant grease that would have a negligible impact on water quality (Marine
Corps Forces Reserve 2014).

Operation of Landing Craft Air Cushion vessels and Amphibious Assault Vehicles would result in
temporary increase in suspended sediment and turbidity (suspension of sand in the water column) in
localized areas when approaching the shore, resulting in a temporary impact to water quality.
Observations from Landing Craft Air Cushion operations at Unai Chulu (Department of Defense 1999)
documented that the sediment plumes generated by these vehicles are likely not qualitatively different
from naturally occurring turbidity during periods of storm-generated waves that routinely occur on
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Tinian. When the Landing Craft Air Cushion vessel is stationary, water displacement is similar to a small
wave, localized, and of short duration.

The landing of amphibious and small craft vehicles on beaches could affect nearshore water quality
through increased turbidity, erosion, sediment transport, and accidental discharge of pollutants.
However, these impacts would be temporary in nature and only occur during training activities.
Accidental release of pollutants would be rare, and best management practices would be followed to
reduce the likelihood of an accidental release or spill occurring. Any spills that do occur would be
cleaned up immediately. Based upon the above analysis and the implementation of resource
management measures in Section 4.3.2, Tinian Alternative 1 operations would result in less than
significant impacts to nearshore water resources.

4.3.3.2 Tinian Alternative 2

Tinian Alternative 2 construction activities and operations would have similar impacts to water
resources as those identified under Tinian Alternative 1 (see Section 4.3.3.1, Tinian Alternative 1). The
main difference that would affect water resources is that the southern Battle Area Complex and
associated Urban Assault Course would be constructed and operated within the present location of the
International Broadcasting Bureau and other portions of Range Complex C (Figure 4.3-3). The Bateha
isolated wetlands are located within the proposed southern Battle Area Complex (Range Complex C).

43.3.2.1 Construction Impacts

Tinian Alternative 2 construction impacts to water resources would be similar to those identified under
Tinian Alternative 1. Construction of the training facilities and support facilities (buildings, roads, and
related infrastructure) associated with the Tinian Alternative 2 would require ground-disturbing
activities similar to but slightly greater than those under Tinian Alternative 1. The Bateha isolated
wetlands and surrounding areas would not be included in any construction footprint (i.e., objectives,
access roads, pathways). Therefore, Tinian Alternative 2 construction of activities would result in no
impacts to Lake Hagoi or the Bateha isolated wetlands; less than significant direct and indirect impacts
to the Mahalang Complex (as described under Tinian Alternative 1); and less than significant direct and
indirect impacts from flooding hazards and to surface water quality, groundwater resources, and
nearshore waters.

4.3.3.2.2 Operation Impacts

Impacts to water resources from Tinian Alternative 2 operations would be similar to those identified
under Tinian Alternative 1. The Bateha isolated wetlands and surrounding areas would be included in
Range Complex C; however, they have been designated a “No Training Area,” where no training
activities or object areas are proposed. Therefore, Tinian Alternative 2 operations would result in no
impacts to Lake Hagoi or the Bateha isolated wetlands and less than significant direct and indirect
impacts to the Mahalang Complex (as described under Tinian Alternative 1); and less than significant
direct and indirect impacts from flooding hazards and to surface water quality, groundwater resources,
and nearshore waters.
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4.3.3.3 Tinian Alternative 3

Tinian Alternative 3 construction activities and operations would have similar impacts to water
resources as those identified under Tinian Alternative 1. The main differences that would affect water
resources are that Range Complex D would not include a northern Battle Area Complex and associated
Urban Assault Course at North Field, and Range Complex C would include a southern Battle Area
Complex and associated Urban Assault Course. The Bateha isolated wetlands are located within the
proposed southern Battle Area Complex (Range Complex C), as shown in Figure 4.3-4.

4.3.3.3.1 Construction Impacts

Tinian Alternative 3 construction impacts to water resources would be similar to those identified under
Tinian Alternative 1. Construction of the training facilities and support facilities (buildings, roads, and
related infrastructure) associated with the Tinian Alternative 3 would require ground-disturbing
activities similar to but slightly greater than those under Tinian Alternative 1. The Bateha isolated
wetlands and surrounding areas would not include any construction footprint (i.e., objectives, access
roads, pathways). This alternative would minimize construction activities at Range Complex D.
Therefore, Tinian Alternative 3 construction would result in no impacts to Lake Hagoi or the Bateha
isolated wetlands; less than significant direct and indirect impacts to the Mahalang Complex (as
described under Tinian Alternative 1); and less than significant direct and indirect impacts from flooding
hazards and to surface water quality, groundwater resources, and nearshore waters.

4.3.3.3.2 Operation Impacts

Impacts to water resources resulting from Tinian Alternative 3 operations would be similar to those
identified under Tinian Alternative 1. The Bateha isolated wetlands have been designated a “No Training
Area,” where no training activities or objective areas are proposed. Therefore, Tinian Alternative 3
operations would result in no impacts to Lake Hagoi or the Bateha isolated wetlands and less than
significant direct and indirect impacts to the Mahalang Complex (as described under Tinian Alternative
1); and less than significant direct and indirect impacts from flooding hazards and to surface water
quality, groundwater resources, and nearshore waters.

4.3.3.4 Tinian No-Action Alternative

The periodic non-live-fire military training exercises that occur in the Military Lease Area on Tinian
consist of troop maneuvering, ground vehicle movements, and helicopter and fixed-wing aircraft
operations. These military training exercises are short term with limited activities on Tinian and would
result in less than significant impacts to water resources on Tinian. As included in the Guam and CNMI
Military Relocation EIS (DoN 2010a), military training on the four live-fire training ranges would
introduce minor increases in stormwater runoff with introduction of more impervious surfaces along
with potential for surface water and localized groundwater contamination because of the increase in
training activities (see Table 4.2-1; DoN 2010a). Training in the Mariana Islands Range Complex would
not introduce any long-term degradation of stormwater, groundwater, surface waters, or wetlands (see
Table 3.3-13; DoN 2010b). Significant impacts would be avoided by implementing best management
practices. Therefore, the no-action alternative would result in less than significant impacts to surface
water, groundwater, and nearshore waters.
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4.3.3.5

Summary of Impacts for Tinian Alternatives

Table 4.3-1 provides a comparison of the potential impacts to water resources for the three Tinian alternatives and the no-action alternative.

Table 4.3-1. Summary of Impacts for Tinian Alternatives

Resource Area Tinian Tinian Tinian No-Action Alternative
(Alternative 1) (Alternative 2) (Alternative 3)
Water Resources Construction Operation Construction Operation Construction Operation Construction Operation
Surface Water NI NI NI NI NI NI LSI LSI
Resources (Lake Hagoi, (Lake Hagoi, (Lake Hagoi, (Lake Hagoi, (Lake Hagoi, (Lake Hagoi,
Bateha Bateha Bateha Bateha Bateha Bateha
isolated isolated isolated isolated isolated isolated
wetlands) wetlands) wetlands) wetlands) wetlands) wetlands)
LSI LSI LSI LS/ LSl LSI
(Mahalang (Mahalang (Mahalang (Mahalang (Mahalang (Mahalang
Complex) Complex) Complex) Complex) Complex) Complex)
LS/ LS/ LS/ LS/ LS/ LS/
(flooding (flooding (flooding (flooding (flooding (flooding
hazards and hazards and hazards and hazards and hazards and hazards and
surface water | surface water | surface water | surface water | surface water | surface water
quality) quality) quality) quality) quality) quality)
Groundwater LSl LS LS LSl LS LS LS LS
Resources
Nearshore Water Ls! LSl LSl LsI LsI LsI LsI LsI
Resources

Legend: NI = no impact; LS/ = less than significant impact.
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4.3.4 Pagan
4.3.4.1 Pagan Alternative 1

43.4.1.1 Construction Impacts

A comprehensive drainage and Low Impact Development study is currently underway for Pagan. Under
Pagan Alternative 1, development and construction would occur in the level area surrounding the
existing airfield, along the military training trails, and within the proposed High Hazard Impact Areas for
target placement.

The anticipated stormwater management system would include improvements to address both
stormwater quantity and quality. The stormwater quantity would be managed through the use of
directional flow controls (i.e., vegetated swales and grading) to maintain the pre-development flow
patterns and through the use of detention/retention ponds downstream of new and reduced
impervious surfaces to maintain the pre-development flow rates.

The improvements on Pagan are primarily expeditionary in nature with minimal additional impervious
surfaces proposed. Some training facilities would have a reduced infiltration rate due to the compaction
associated with the proposed training activity and may contribute to increased stormwater flows.
Therefore, these areas are considered in the stormwater analysis and associated facilities are included in
construction. The proposed grading and drainage improvements would also be minimal and focused on
strategic placement of vegetated swales and small detention ponds for conveyance and flow control
along with specific Low Impact Development and best management practices to address water quality
for pollutant generating facilities.

e Airfield and Bivouac Area: Airfield and bivouac improvements are proposed in the same area as
an existing airfield and within a relatively flat valley. Minimal earthwork would be required, with
the exception of removal of the lava flow from the 1981 eruption that has covered the eastern
half of the former grass airfield. The airfield would require compaction which may reduce
surface water infiltration. As a result, stormwater that does not infiltrate would flow westerly
along the airfield and bivouac area through bio-retention swales for treatment and infiltration,
and to detention ponds for additional infiltration and flow rate control into downstream
receiving conveyance systems towards the Philippine Sea.

e Munitions Storage Area: The five small proposed pads for biosecurity, assembly, and storage
would include a minimal amount of new impervious area and require minimal grading and
drainage improvements.

e Military Training Trails: Many of the proposed trails follow existing trail alignments. Widening
and stabilization of these trails would occur. New trail alignments would require additional slope
cut, fill, and stabilization. All trails would be all-weather surfaces using local materials as a
compacted granular base. Drainage culverts or protected low water crossings are anticipated to
maintain hydrology, slope stabilization, and trail function. The military training trails would be
pervious and thus are not anticipated to increase runoff volumes or adversely affect hydrology.
Therefore, the trail would require minimal volume controls for stormwater runoff. The focus
would be on stabilization and erosion control to maintain trail usability and prevent
transportation of sediment downstream.
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e Landing Zones: Numerous landing zones are proposed at locations throughout the north half of
the island along military trails and firing positions. Nominal vegetation clearing and minimal
grading is anticipated at each site, with natural drainage patterns being preserved. No
impervious areas or permanent improvements are proposed at these sites.

e Beach Landings: The beach landing areas would not include any construction improvements
(i.e., grading, drainage, or permanent improvements).

e Target Areas: Minor localized disturbances are anticipated for construction and maintenance of
target structures throughout the northern and isthmus High Hazard Impact Areas. Minimal
grading, clearing, and drainage is anticipated for these improvements. Small retention swales
would be located down-gradient of targets to capture and retain target and munitions
constituents in compliance with a range management plan.

4.3.4.1.1.1 Surface Water Resources

No in-water construction is proposed under Pagan Alternative 1. Laguna Sanhiyon is located outside of
the northern High Hazard Impact Area, and Laguna Sanhalom is surrounded by the northern High Hazard
Impact Area. Surface Water Resources on Pagan are shown in Figure 4.3-5. Because of increased
exposed surface area and soil disturbance activities associated with construction activities (i.e., military
training trails, target placements), the potential for erosion and sedimentation would be greater during
the construction period. Construction-specific best management practices (such as temporary erosion
control practices, perimeter controls, construction scheduling, tracking pads, minimizing disturbance,
and sedimentation basins) would be implemented to reduce indirect impacts (e.g., sediment and
pollutant-laden runoff) to Laguna Sanhalom from construction of military training trails and target
placement areas.

New impervious surfaces would be limited to the munitions storage pads; however, other
improvements such as expeditionary airfield, expeditionary base camp/bivouac area, access trails and
military training trails may take on impervious characteristics in some areas due to high levels of
compaction and repeated use. The areas anticipated to reduce infiltration would be minimal, and would
not alter surface drainage or flood patterns significantly as high porosity in surrounding areas would
compensate. Construction activities could result in the accidental release of pollutants that could affect
surface water quality through percolation and stormwater runoff. However, accidental release of
pollutants would be rare, and best management practices would be followed to reduce the likelihood of
an accidental release or spill occurring. Any spills that do occur would be cleaned up immediately.
Storage and maintenance of construction equipment and supplies is anticipated to occur away from
surface waters to reduce potential for impacts. In addition, sediment basins, silt fence, tracking pads,
filter strips and other forms of temporary erosion control would be utilized to mitigate adverse effects
to surface water resources resulting from construction activities.

Based upon the above analysis and the implementation of resource management measures in Section
4.3.2, Pagan Alternative 1 construction activities would result in less than significant impacts to surface
water resources.
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43.4.1.1.2 Groundwater Resources

Groundwater is not planned to be used during construction. Instead, temporary reverse osmosis of
seawater would be used to provide potable water during construction. The accidental release of other
pollutants associated with the use and maintenance of construction vehicles could also impact
groundwater. However, accidental release of pollutants would be rare, and best management practices
would be followed to reduce the likelihood of an accidental release or spill occurring. Any spills that do
occur would be cleaned up immediately. Silt fence, sediment basins, turbidity barriers, tracking pads,
filter strips, and other forms of temporary erosion/sedimentation control would be utilized to mitigate
adverse effects to groundwater resulting from construction activities. Based upon the above analysis
and the implementation of resource management measures in Section 4.3.2, Pagan Alternative 1
construction activities would result in less than significant impacts to groundwater resources.

4.3.4.1.1.3 Nearshore Water Resources

No in-water construction is proposed under Pagan Alternative 1. Potential short-term impacts related to
land-based construction include erosion, sedimentation, turbidity, decreased water clarity, and
accidental discharge of pollutants. The accidental release of pollutants associated with the use and
maintenance of vehicles could also impact nearshore waters. However, accidental release of pollutants
would be rare, and best management practices would be followed to reduce the likelihood of an
accidental release or spill occurring. Any spills that do occur would be cleaned up immediately. Storage
and maintenance of construction equipment and supplies is anticipated to occur away from nearshore
waters to reduce potential for impacts. In addition, best management practices including silt fence,
turbidity barriers, tracking pads, filter strips, and other forms of temporary erosion/sedimentation
control would be utilized to minimize impacts to nearshore waters resulting from construction activities.
Based upon the above analysis and the implementation of resource management measures in Section
4.3.2, Pagan Alternative 1 construction activities would result in less than significant impacts to
nearshore water resources.

4.3.4.1.2 Operation Impacts

Pagan Alternative 1 training and maintenance operations may result in impacts to surface waters,
groundwater resources, and nearshore waters. Groundwater is not planned to be used during
operations. Instead, temporary reverse osmosis of seawater would be used to provide potable water
during operations.

4.3.4.1.2.1 Surface Water Resources

Laguna Sanhiyon is located adjacent to proposed military training trails. The proposed trail to the west
of the lake would be located on the sand bar that separates the lake from the ocean. During windy
conditions and high tides, waves occasionally over the top of the sand bar. Use of vehicles on this trail
would be limited to emergencies. During a rare emergency event, sediment and hydrocarbon runoff
from military vehicles using the training trail could impact Laguna Sanhiyon water quality.

Much of the proposed material used on trails throughout Pagan will include crushed lava from lava flow
across the air strip. This angular material will be crushed to appropriate size for use as road base and
surface with minimal quantities of fine particles, reducing the likelihood of being easily transported by
stormwater runoff. Additional protection from sediment laden runoff resulting from military trail use
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would be provided through the use of vegetated swales and stormwater velocity dissipaters and other
best management practices at crossings. High porosity of surface soils and geology limit the volume of
surface stormwater runoff, further decreasing the likelihood of transportation of sediment.

Stormwater runoff from the northern High Hazard Impact Area could transport munitions constituents
to Laguna Sanhalom and Laguna Sanhiyon either as surface runoff or sub-surface conveyance, resulting
in indirect water quality impacts to those surface waters. Target placement has been selected so that
stormwater runoff potentially transporting munition constituents would drain away from the lakes, with
the following target placement exceptions: the two targets due west of Mount Pagan, which would
potentially drain to Laguna Sanhalom via surface flow and to both Laguna Sanhalom and Laguna
Sanhiyon via sub-surface flow. Stormwater runoff can erode and transport contaminated soil and
leachable munition constituents. Munitions constituents from operation of the Pagan RTA contain
potentially leachable compounds that can impact water quality if not managed properly. Low Impact
Development features would be utilized to control stormwater runoff from the Pagan RTA and water
quality controls would be located throughout the live-fire ranges to address munitions concerns. The
distance between the two targets sited up gradient of Laguna Sanhalom and Laguna Sanhiyon on Mount
Pagan within the High Hazard Impact Area is greater than 1,150 feet (350 meters) horizontally, reducing
likelihood of transportation of munitions constituents via surface stormwater runoff. However, the
potential for transportation of munitions constituents to the surface waters does exist based on the
target location relative to the surface waters and as a result of the nature of the fractured surface
geology and potential for sub-surface flow. Whether by intense rainfall events or by sub-surface
conveyance there is the potential for future impacts. As a result of the target placement up gradient of
the surface waters and military trail adjacent to Laguna Sanhiyon, Pagan Alternative 1 operations could
result in impacts to surface water resources. Best management practices including filter strips, bio-
retention, vegetated swales, and other forms of permanent erosion/sedimentation control practices
would be utilized to minimize impacts to surface waters resulting from operation activities. Monitoring
and adaptive management plans would identify if conditions change and concerns arise, allowing early
intervention to reduce potential impacts to the surface water resources. Through creation of
downstream catch areas to prevent direct runoff from transporting pollutants via overland flow directly
to surface waters and proper range construction and management and the implementation of the
Range Environmental Vulnerability Assessment program, Pagan Alternative 1 operations would result in
less than significant impacts to surface water resources.

Low-lying areas, including areas surrounding Laguna Sanhalom, Laguna Sanhiyon, and shoreline areas,
could be subject to flooding during high wind, high tide, and storm surge events. Proposed operational
activities are not anticipated to increase flooding hazards; therefore, Pagan Alternative 1 operations
would result in no impacts with regards to flooding.

4.3.4.1.2.2 Groundwater Resources

Surface runoff within the areas of target placements in each of the High Hazard Impact Areas is
expected to be moderate due to the relative flatness of the target areas and the underlying soil/rock
conditions. Once the water passes through the rooting zone of the soils (primarily associated with the
isthmus High Hazard Impact Area) or through course, highly permeable lava rock (associated with the
northern High Hazard Impact Area) it would percolate to the groundwater aquifer system several
hundred feet below. Risk of contamination to groundwater from munitions constituent in the northern
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High Hazard Impact Area on Mount Pagan is possible, however, would be somewhat reduced by: (1) the
possibly limited existence of a basal groundwater lens in the area and (2) dilution from rapidly
percolating waters migrating radially toward the coast. The High Hazard Impact Area on the isthmus was
mapped as containing “generally meager to small quantities of fair to poor quality water” (Corwin et al.
1957). There is not likely to be a substantial groundwater resource in this area. Based upon the above
analysis and the implementation of resource management measures in Section 4.3.2, Pagan Alternative
1 operations would result in less than significant impacts to groundwater resources.

4.3.4.1.2.3 Nearshore Water Resources

The landing of amphibious and small craft vehicles on beaches, beach and amphibious training
maneuvers, and the use of Amphibious Assault Vehicles could impact nearshore water quality. Potential
impacts include erosion, sedimentation, turbidity, decreased water clarity, and accidental discharge of
pollutants. The accidental release of other pollutants associated with the use and maintenance of
vehicles could also impact nearshore water quality. However, accidental release of these pollutants
would be rare and only occur as a result from the failure of a materials-handling best management
practice, and any spills would be cleaned up immediately.

Stormwater runoff from High Hazard Impact Areas could also transport munitions constituents to
nearshore waters resulting in indirect water quality impacts. Targets in the northern High Hazard Impact
Area and most of the isthmus High Hazard Impact Area would be placed away from coastal cliff lines on
relatively flat terrain that is visible from the firing positions. However, proposed targets on the steep
slopes along the isthmus High Hazard Impact Area are close enough to the coast that dislodged rock,
soil, or target material could fall into the nearshore waters below.

Constituents associated with target material that falls into nearshore waters are not expected to
substantially impact nearshore water quality. When metals are exposed to seawater, they begin to
slowly corrode, a process that creates a layer of corroded material between the seawater and metal.
This layer of corrosion removes the metal from direct exposure to the corrosiveness of seawater, a
process that further slows movement of the metals into the adjacent sediments and water column. This
is particularly true of aluminum. Elevated levels of metals in sediments would be restricted to a small
zone around the metal, and any release to the overlying water column would be diluted. In a similar
fashion, as materials become covered by marine life, the direct exposure of the material to seawater
decreases and the rate of corrosion decreases. Dispersal of these materials in the water column is
controlled by physical mixing and diffusion, both of which tend to vary with time and location.
Consequently, impacts to nearshore marine water quality would be minimal. Furthermore, a recent
study conducted by the U.S. Marine Corps sampled sediments and water quality for 26 different
constituents related to munitions at several U.S. Marine Corps training ranges. Metals included lead and
magnesium. These areas were also used for bombing practice. No munitions constituents were detected
above screening values used at these ranges (DoN 2010c).

Potential indirect impacts would be minimized (reduced) through the implementation of a stormwater
management system, which would include the use of integrated management practices (Low Impact
Development/best management practices), for the proposed development. The post-development
stormwater management system for Pagan Alternative 1 would be developed and Low Impact
Development features would be utilized to control stormwater runoff from the Pagan RTA. Best
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management practices could include filter strips, bio-retention, vegetated swales and other forms of
permanent erosion/sedimentation control and management practices. Proper range management and
implementation of a Range Environmental Vulnerability Assessment program would reduce potential
impacts to water quality. Reevaluations would occur at a minimum every 5 years. Based upon the above
analysis and the implementation of resource management measures in Section 4.3.2 Pagan Alternative 1
operations would result in less than significant impacts to nearshore water resources.

4.3.4.2 Pagan Alternative 2

Pagan Alternative 2 construction and training activities would have similar impacts to water resources as
those identified under Pagan Alternative 1 (Figure 4.3-6). The main differences that would affect water
resources are the northern High Hazard Impact Area would be smaller and the isthmus High Hazard
Impact Area would not be constructed.

43.4.2.1 Construction Impacts

Under Pagan Alternative 2, development and construction would occur in largely the same areas as
under Pagan Alternative 1. However, there would be differences in the number of firing positions
associated with the Mortar Range (total of five; one less than Pagan Alternative 1), the number of
landing zones (total of 13; 2 more than Pagan Alternative 1), and there would no target areas on the
isthmus because the isthmus High Hazard Impact Area would not be constructed. The South Range
Complex would consist of maneuver area and would not involve construction improvements. Impacts to
water resources under Pagan Alternative 2 construction would be similar to those identified under
Pagan Alternative 1. Therefore, Pagan Alternative 2 construction activities would result in less than
significant impacts to water resources.

4.3.4.2.2 Operation Impacts

Impacts to water resources resulting from Pagan Alternative 2 training activities would be similar to
those identified under Pagan Alternative 1 but would not include the potential impacts to nearshore
water quality associated with the isthmus High Hazard Impact Area. Therefore, Pagan Alternative 2
operations would result in less than significant impacts to surface water, groundwater, and nearshore
water resources.

4.3.4.3 Pagan No-Action Alternative

Limited activities would occur on Pagan under the no-action alternative. There would be no live-fire
military training. As described in the Chapter 2, the no-action alternative would assume the continued
infrequent and low impact events of periodic eco-tourism and scientific survey visits. Military activities
would consist of periodic and low impact search and rescue training. The no-action alternative would
continue to have less than significant impacts.
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Water Resources

4.3.4.4 Summary of Impacts for Pagan Alternatives

Table 4.3-2 provides a comparison of the potential impacts to water resources for the two Pagan
alternatives and the no-action alternative.

Table 4.3-2. Summary of Impacts for Pagan Alternatives

Resource Area (Al t;:z:;:/e 1) (Al t;‘;i:;:’e 2) No-Action Alternative
Water Resources Construction Operation Construction Operation Construction Operation
Surface Water Resources LSI LS/ LS/ LS/ LS/ LS/
Groundwater Resources LSI LSI LS/ LS/ LS/ LS/
:::;Z ':Ser: Water LSl LSl LS LS LS LS

Legend: LSI = less than significant impact.
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4.4 AR QUALITY

Section 4.4 addresses the potential impacts to air quality as a result of the proposed action. Air quality can
be affected by air pollutants produced by mobile sources, such as vehicular traffic, aircraft, or non-road
equipment used for construction activities, and by fixed or immobile facilities, referred to as “stationary
sources.” Stationary sources can include combustion and industrial stacks and exhaust vents. The impact
analysis includes an incremental emissions analysis of criteria air pollutants associated with the
following construction and operation activities:

e Construction equipment and vehicle emissions during RTA and supporting facilities construction
e land training, inclusive of associated weapon firing and vehicle usage

e Amphibious training

e Airsupport and training

e Operations for transporting military training personnel

e Supporting equipment emissions within the base camp and training ranges
e Barge and equipment operations for solid waste transfer

Greenhouse gas emissions associated with the above activities occur locally; however, their impacts are
both global in scale and cumulative over time. Therefore, greenhouse gas emissions have been
calculated and are presented in this section, but their impacts are assessed in Chapter 5, Cumulative
Impacts.

4.4.1 Approach to Analysis

The air quality impact analysis estimates emissions that would occur from proposed construction and
operational activities. These emissions are compared against the thresholds established in the Clean Air
Act’s Prevention of Significant Deterioration program, to evaluate the extent of potential air quality
impacts.

Air quality impacts associated with the proposed construction activities result from both construction
equipment and vehicle exhaust, as well as from fugitive dust generated by earth moving activities.
Emission sources associated with operational activities include: aircraft during landing, take-off, and
cruising below 3,000 feet (914 meters) above ground level; marine vessels; vehicles; support equipment;
use of ordnance; and mobile sources associated with interim solid waste transfer operations. The
proposed training facilities would also generate fugitive dust emissions if training operations occur
within areas of exposed soil.

Both Tinian and Pagan are considered unclassified and in attainment for all criteria pollutants. Because
no regulatory de minimis emission thresholds have been established for an attainment area and the
proposed alternatives would occur in areas that are considered to be in attainment, the “major
stationary source” definition (250 tons [227 metric tons] per year or more of air pollutants that are
subject to regulations under the Clean Air Act) from the Prevention of Significant Deterioration program
applicable in an attainment area was selected as a comparable significant impact threshold for this
EIS/OEIS. This threshold only applies to criteria pollutants and is not applicable to greenhouse gas
emissions in terms of carbon dioxide. There is no specific impact threshold for carbon dioxide. The
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potential impacts of greenhouse gas emissions, including carbon dioxide, are discussed in Chapter 5,
Cumulative Impacts.

More detailed information on methodology for determining air quality impacts related to the proposed
action, including annual emission calculations, is presented in Appendix G, Air Quality Technical Memo.

44.1.1 Construction

Air quality impacts were evaluated based on the construction and ground disturbance activities
described in Chapter 2, Proposed Action and Alternatives. Criteria pollutants and carbon dioxide
emissions were calculated based on the equipment type, the duration of equipment use, and
anticipated manpower, detailed in Appendix G, Air Quality Technical Memo.

Construction equipment and manpower requirements were based on the data contained in 2003
RSMeans Facilities Construction Cost Data (RSMeans 2002) and 2011 RSMeans Facilities Construction
Cost Data (RSMeans 2010). It was assumed for emission estimating purposes that construction activities
would start in 2017 and continue through 2027.

Construction equipment emissions were calculated based on estimated hours of equipment use and the
emission factor assigned to the equipment, as provided by the U.S. Environmental Protection Agency in
the NONROAD emission factor model (U.S. Environmental Protection Agency 2008). National default
model inputs for off-road construction equipment and vehicles, average equipment horsepower values,
and equipment power load factors were also obtained from the U.S. Environmental Protection Agency
model (U.S. Environmental Protection Agency 2008).

Because the operational activity data presented in RSMeans’ cost data books are generated based on
the overall length of time equipment is onsite, an equipment actual running time factor (i.e., actual
usage factor) was employed to estimate equipment emissions. The usage factor for each equipment
type was obtained from Federal Highway Administration’s Roadway Construction Noise Model User’s
Guide (Federal Highway Administration 2006). Emission factors related to construction delivery trucks
were estimated using the latest version of the Motor Vehicle Emission Simulator, MOVES2010b (U.S.
Environmental Protection Agency 2012). The MOVES2010b emission factor model provides a specific
emission factor database for truck and commuter vehicle classifications. Because the MOVES2010b
model does not contain data for the CNMI, the database for the U.S. Virgin Islands was used, based on a
recommendation from the U.S. Environmental Protection Agency (Dave Brzezinski, U.S. Environmental
Protection Agency, personal communication, May 30, 2013). To estimate air emissions generated during
construction of the proposed Tinian and Pagan RTAs, the following prototypical elements were used to
extrapolate emissions for the overall construction effort:

e General range clearing and grading
e Range automation installation

e Range equipment shed

e Basecamp

e Airfield improvements

e Roadway construction

e Portimprovements
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4.4.1.2 Operation

Proposed operational training activities with the potential to impact air quality include:

e Aijrcraft flight operations during take-off and landing, cruising training, and transporting troops,
weapons, and other training equipment

e Marine vessel operations

e Ground vehicle operations at ranges

e Support equipment operations

e Munitions operations

e Interim solid waste transfer/process operations

44.1.2.1 Aircraft Emissions

The number of annual training flight missions and flight hours within 3,000 feet (914 meters) above
ground level defined for each alternative were based on information described in Chapter 2, Proposed
Action and Alternatives. This altitude is defined by the U.S. Environmental Protection Agency to account
for aircraft emissions within a mixing zone (see Appendix G, Air Quality Technical Memo for more
details). The training data includes the number of landings and take-offs at Tinian International Airport
and at various designated landing practice zones, and overall in-flight hours operating below 3,000 feet
(914 meters) above ground level within Tinian and Pagan airspace. The emissions from aircraft flight
operations were estimated using the methods and emission factors obtained from the following
references:

e Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources (U.S. Environmental
Protection Agency 1992).

e DoN aircraft engine emission factors developed by the DoN’s Aircraft Environmental Support
Office (Aircraft Environmental Support Office 2000-2013).

e Air Emissions Guide for Air Force Mobile Sources (Air Force Civil Engineer Center 2013) and U.S.
Federal Aviation Administration Emissions and Dispersion Modeling System (Version 5.01) for
non-DoN aircraft emissions factors (Federal Aviation Administration 2014).

4.4.1.2.2 Marine Vessel Emissions

The training vessel operational data such as the engine power level for each vessel type, the operational
hours per vessel per event, and the number of events per year were predicted based on the training
tempo described in Chapter 2, Proposed Action and Alternatives. Vessel emissions were calculated using
the methodologies, emission factors, and load factors related to diesel marine vessels obtained from
Current Methodologies in Preparing Mobile Source Port-related Emission Inventories (U.S. Environmental
Protection Agency 2009). Emission factors were multiplied by predicted annual running hours for each
identified vessel to determine overall estimated emissions on an annual basis.
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4.4.1.2.3 Ground Vehicles Emissions

Ground training vehicle exhaust emissions from trucks, high mobility multi-purpose wheeled vehicles,
and buses used during training exercises were estimated with the same method used to predict
construction vehicle emissions. The U.S. Environmental Protection Agency MOVES2010b emission factor
model was used to predict emissions factors associated with each type of training vehicle (U.S.
Environmental Protection Agency 2012). The model-established emission factors are based on the
average weight and fuel type of each type of training vehicle. The emission factors were then multiplied
by the annual vehicle running hours to determine overall emissions on an annual basis. In addition,
because most of these training vehicles would maneuver on unpaved roads with the potential to
generate fugitive dust, the U.S. Environmental Protection Agency’s AP-42, Compilation of Air Pollution
Emission Factors, was also used to predict particulate matter components in fugitive dust emissions
from training vehicles (U.S. Environmental Protection Agency 1995).

4.4.1.2.4 Supporting Equipment and Generator Emissions

It is anticipated that during the training exercises, mobile and portable equipment; such as water and
fuel trucks; forklift; and mobile and stationary diesel generators would also be required. The supporting
equipment emission factors are based on both the U.S. Environmental Protection Agency’s AP-42 (U.S.
Environmental Protection Agency 1995) and the NONROAD model database (U.S. Environmental
Protection Agency 2008). Relevant emission factors were multiplied by the annual equipment running
hours to determine overall emissions on an annual basis.

4.4.1.2.5 Weapon Firing Emissions

Air emissions potentially occur during each weapon firing. Emission releases may occur during the
launching of a projectile, from the propellant charge at firing position, and from the detonation
explosion of the projectile in the target vicinity. The U.S. Environmental Protection Agency has published
emission factors mostly in draft forms for various munitions in the AP-42 guidance. These emission
factors for weapons firing and explosive detonation were used to predict overall munitions emissions.

4.4.1.2.6 Solid Waste Transfer Equipment Emissions

It is anticipated that solid waste generated as part of training exercises would be processed and
transferred from Tinian to a regulatory compliant facility off-island. Mobile equipment (e.g., barges,
loaders) would therefore be required to process and transport the waste between islands. The
equipment emission factors are based on the same references described previously for barge emissions
and non-road equipment.

4.4.2 Resource Management Measures

Resource management measures that are applicable to air quality include the following best
management practices and standard operating procedures:

e Maintenance and operation of construction equipment in compliance with the Environmental
Protection Agency’s Tier 2 engine emission standards

e Minimization of land disturbance during construction and operational periods
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e Stabilization of construction site entrances

e Covering trucks when hauling soil, stone, and debris

e Utilization of water trucks to minimize dust during construction activities
e Minimization of truck idling time

e Utilization of construction equipment with emission control devices (e.g., diesel particulate
filters)

A complete listing of best management practices is provided in Appendix D, Best Management Practices.

4.4.3 Tinian
4.4.3.1 Tinian Alternative 1

443.1.1 Construction Impacts

Operation of construction equipment and associated vehicles may result in short-term impacts to air
quality. The total construction-related air emissions were averaged evenly over a potential 9-year build
period on Tinian to obtain an annual emission average (Table 4.4-1). The average annual emissions are
well below the 250 tons (227 metric tons) per year threshold. Therefore, Tinian Alternative 1
construction activities would result in less than significant direct or indirect impacts to air quality.

Table 4.4-1. Annual Average Construction Emissions — Tinian Alternative 1

Construction Pollutant (tons per year)
Year SO, co PM;, PM, 5 NO, voc COo,
1-9 0.19 9.25 0.69 0.65 8.09 1.71 1,207.57

Legend: CO = carbon monoxide; CO, = carbon dioxide; NO, = nitrogen oxides; PM,q = particulate matter with a
particle diameter of less than or equal to 10 microns; PM, 5 = particulate matter with a particle
diameter of less than or equal to 2.5 microns; SO, = sulfur dioxide; VOC = volatile organic compound.

Note: 250 ton per year threshold does not apply to CO,.

4.4.3.1.2 Operation Impacts

Tinian Alternative 1 would not affect the permitted operational capacity of existing utility systems as
discussed in Section 4.14, Utilities. Therefore, no adverse air quality impacts from stationary sources
(i.e., new or modified fixed or immobile facilities) would occur. Annual military training activities in
Tinian would increase under Tinian Alternative 1. Therefore, annual emissions for criteria pollutants
would increase relative to the existing conditions. Calculated emissions are summarized in Table 4.4-2.
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Table 4.4-2. Operational Training Annual Emissions — Tinian Alternatives 1, 2, and 3

Pollutant (tons per year)
so, | co | pPmy, | PM,s | NO, | voc | co,
IAircraft Sorties around Tinian International Airport
8.12 | 25627 | 4269 | 4269 | 89.02 | 7518 | 2504885
/Aircraft Training Exercises
2.74 | 325 | 1129 | 1129 | 2870 | 037 | 3,740.83
Marine Vessels
3161 | 88 | 375 | 343 | 10628 | 402 | 514448
Ground Vehicles
1338 [ 4231 [ 10933 [ 1938 [ 14171 | 911 [ 119242
Support Equipment
017 | 343 | 1648 | 212 | 750 | o064 |  794.05
Generators
035 | 471 | 034 | 029 | 2057 | 060 |  994.00
Solid Waste Transfer
010 | o031 | o006 | 006 | 095 | 007 | 84.56
Munitions
003 | seo1 | 3868 | 1380 | 172 | 001 | 82.21
Total
5645 | 37514 | 22242 | 93.06 | 39645 | 90.00 | 37,081.40

Legend: CO = carbon monoxide; CO, = carbon dioxide; NO, = nitrogen oxides; PM,, = particulate matter with a particle
diameter of less than or equal to 10 microns; PM, s = particulate matter with a particle diameter of less than or
equal to 2.5 microns; SO, = sulfur dioxide; VOC = volatile organic compound.

Note: 250 ton per year threshold does not apply to CO,.

The operational training-related emissions for Tinian Alternative 1 (Table 4.4-2) are below the
comparative impact threshold of 250 tons (227 metric tons) per year for all criteria pollutants, except
carbon monoxide and nitrogen oxide. The training-related carbon monoxide and nitrogen oxide
emissions would occur across a large geographic area that consists of both the airspace around the
airport and training facilities where aircraft would operate, the proposed RTA where training vehicles
and aircraft would operate, and coastal areas where aircraft and vessels would operate.

Approximately 71% of total carbon monoxide and 56% of nitrogen oxide emissions would be generated
by aircraft and seafaring vessels and would not result in impacts to air quality at ground level on land
where human exposure would occur. Consequently, the total ground level carbon monoxide and
nitrogen oxide emissions would be well below the 250 tons (227 metric tons) per year comparative
impact threshold. Furthermore, the dominant trade winds in the region blowing from the east and
northeast would quickly disperse emissions towards the ocean. Therefore, Tinian Alternative 1
operations would result in less than significant direct or indirect impacts to air quality.
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4.4.3.2 Tinian Alternative 2

443.2.1 Construction Impacts

Tinian Alternative 2 would result in slightly higher construction impacts to air quality than estimated
from Tinian Alternative 1. The predicted average annual construction emissions under Tinian Alternative
2 as shown in Table 4.4-3 are well below the significance threshold of 250 tons (227 metric tons) per
year for criteria pollutants. Therefore, Tinian Alternative 2 construction activities would result in less
than significant direct or indirect impacts to air quality.

Table 4.4-3. Annual Average Construction Emissions — Tinian Alternative 2

Construction Pollutant (tons per year)
Year SO, co PMo PM, 5 NO, voc Co,
1-9 0.19 9.49 0.70 0.66 8.20 1.75 1,223.55

Legend: CO = carbon monoxide; CO, = carbon dioxide; NO, = nitrogen oxides; PMy, = particulate matter with a
particle diameter of less than or equal to 10 microns; PM, 5 = particulate matter with a particle diameter
of less than or equal to 2.5 microns; SO, = sulfur dioxide; VOC = volatile organic compound.

Note: 250 ton per year threshold does not apply to CO,.

4.4.3.2.2 Operation Impacts

Operational training impacts to air quality resulting from Tinian Alternative 2 would be the same as
those from Tinian Alternative 1 (see Table 4.4-2) because operations would be the same under both
alternatives in terms of activities although the location of some of the activities would differ. See Section
4.4.3.1, Tinian Alternative 1, for a discussion of impacts. Therefore, Tinian Alternative 2 operations
would result in less than significant direct or indirect impacts to air quality.

4.4.3.3 Tinian Alternative 3

44.33.1 Construction Impacts

Annual construction emissions resulting from Tinian Alternative 3 would be similar to, but slightly higher
than, emissions resulting from Tinian Alternative 1 construction activities. The average annual
construction emissions from Tinian Alternative 3, as shown in Table 4.4-4, are below the significance
threshold of 250 tons (227 metric tons) per year for criteria pollutants. Therefore, construction
activities associated with Tinian Alternative 3 would result in less than significant impacts to air quality.

Table 4.4-4. Annual Average Construction Emissions — Tinian Alternative 3

Construction Pollutant (tons per year)
Year SOZ co PM;, PM, 5 NOX voc COZ
1-9 0.19 9.30 0.69 0.65 8.12 1.72 1,210.85

Legend: CO = carbon monoxide; CO, = carbon dioxide; NO, = nitrogen oxides; PM;, = particulate matter with a
particle diameter of less than or equal to 10 microns; PM, 5 = particulate matter with a particle diameter
of less than or equal to 2.5 microns; SO, = sulfur dioxide; VOC = volatile organic compound.

Note: 250 ton per year threshold does not apply to CO,.
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4.4.3.3.2 Operation Impacts

Tinian Alternative 3 would result in the same impacts to air quality as those resulting from Tinian
Alternative 1 operations (see Table 4.4-2) because operations would be the same under both
alternatives in terms of activities although the location of some of the activities would differ. See Section
4.4.3.1, Tinian Alternative 1, for a discussion of impacts. Therefore, Tinian Alternative 3 operations
would also result in less than significant direct or indirect impacts to air quality.

4.4.3.4 Tinian No-Action Alternative

Under the no-action alternative for Tinian, periodic non-live-fire military training exercises would
continue. Air emissions would include minor and short-term amounts of criteria pollutants related to
fossil fuel combustion exhausts from ground vehicle and aircraft operations. Particulate matter in the
form of dust would be emitted as vehicles and troops used unpaved road and staging areas. There
would also be annual air emissions associated with the construction and subsequent operations of the
four live-fire training ranges envisioned in the Guam and CNMI Military Relocation EIS (DoN 2010a).
These emissions from the four ranges would be less than significant (see Table 5.2-2; DoN 2010a).
Emissions under Mariana Islands Range Complex training would produce minor localized emissions and
would not affect current attainment status of all criteria pollutants (see Table 3.4-8; DoN 2010b). When
the combined emissions from the no-action alternative activities are considered, they would be well
below the significance threshold of 250 tons (227 metric tons) per year; therefore, the no-action
alternative would result in less than significant impacts to air quality on Tinian.
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4.4.3.5 Summary of Impacts for Tinian Alternatives

Table 4.4-5 provides a comparison of the potential impacts to air quality resources for the three Tinian alternatives and the no-action

alternative.
Table 4.4-5. Summary of Impacts for Tinian Alternatives
Tinian Tinian Tinian
R A No-Action Al i
esource irea (Alternative 1) (Alternative 2) (Alternative 3) o-Action Alternative
Air Quality Construction Operation Construction Operation Construction Operation Construction Operation
Air Quality LSI LSI LSI LS/ LS/ LSI LSI LS/

Legend: LSI = less than significant impact.
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4.4.4 Pagan
4.4.4.1 Pagan Alternative 1

444.1.1 Construction Impacts

The annual emissions were conservatively estimated based on a 4-year construction period and are
summarized in Table 4.4-6. As discussed in Chapter 2, Proposed Action and Alternatives, construction
would occur over an 8 to 10 year period. The type and intensity of construction activities would vary
across the 8 to 10 year construction period. Averaging emissions across a 4-year construction period
provides a conservative estimate of annual emissions. Total emissions are below the 250 tons (227
metric tons) per year threshold. Therefore, Pagan Alternative 1 construction activities would result in
less than significant direct or indirect impacts to air quality.

Table 4.4-6. Annual Construction Emissions — Pagan Alternative 1

Construction Pollutant (tons per year)
Year SO, co PM, PM, 5 NO, voc co,
1-4 0.07 5.76 0.33 0.31 3.00 1.14 369.53

Legend: CO = carbon monoxide; CO2 = carbon dioxide; NOx = nitrogen oxides; PM,q = particulate matter with a
particle diameter of less than or equal to 10 microns; PM, 5 = particulate matter with a particle diameter
of less than or equal to 2.5 microns; SO2 = sulfur dioxide; VOC = volatile organic compound.

Note: 250 ton per year threshold does not apply to CO,.

4.4.4.1.2 Operation Impacts

The annual emissions for the operational elements and training exercises are summarized in Table 4.4-7
and are well below the comparative impact threshold of 250 tons (227 metric tons) per year for all
criteria pollutants, except for nitrogen oxide. Approximately 75% of nitrogen oxide emissions would be
generated by ground training vehicles. The training would also involve explosions detonated on lava
rocks that likely contain hazardous fibrous materials and would release particulates in the air. However
given the lack of studies of the impact from rock detonations, the particulate emissions generated
cannot be feasibly quantified. However, because no sensitive land uses are located close to the
proposed RTA and the dominant trade winds in the region would quickly disperse all emissions
(including nitrogen oxide or particulates from rock detonations) towards the ocean, Pagan Alternative 1
operations would result in less than significant direct or indirect impacts to air quality.
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Table 4.4-7. Operational Training Activity Annual Emissions — Pagan Alternative 1

Pollutant (tons per year)

S0, | co | pPvmp, | PM,; | No, | voc | co,
IAircraft Sorties around Tinian International Airport

208 | 7422 | 1716 | 1716 | 4266 | 2971 | 7,607.25
IAircraft Training Exercises

229 | 231 | 800 | 800 | 4264 | 028 | 481082
Marine Vessels

218 | o084 | 027 | o025 | 1022 | 036 | 35386
Ground Vehicles

3280 | 9412 | 15551 | 3546 | 33545 | 2041 | 1,421.42
Support Equipment

002 | o049 | 124 | o020 | 092 | 009 [ 10275
Generators

030 | 404 | 029 | o025 | 1761 | 052 |  851.20
Munitions

004 | 663 | 2492 | 2305 | 019 | 006 | 31534
Total

4061 | 18265 | 20739 | 8437 | 44969 | 5143 | 1546264

Legend: CO = carbon monoxide; CO, = carbon dioxide; NO, = nitrogen oxides; PM,, = particulate matter with a particle
diameter of less than or equal to 10 microns; PM, s = particulate matter with a particle diameter of less than or
equal to 2.5 microns; SO, = sulfur dioxide; VOC = volatile organic compound.

Note: 250 ton per year threshold does not apply to CO,.

4.4.4.1.2.1 Volcanic Impacts to Operation

Existing volcanic gases would continue to be released from volcanic eruptions as part of natural
geological processes. Sulfur dioxide, a criteria pollutant, is one of the most common gases released in
volcanic eruptions and is hazardous to humans. Periodic sulfur dioxide releases due to volcanic
eruptions could potentially have an adverse impact to air quality. However, volcanic eruptions are
natural geological processes, and the proposed action would not have an impact on the frequency of
such eruptions. Therefore, Pagan Alternative 1 operations would have no impacts to air quality in regard
to volcanic eruptions.

4.4.4.2 Pagan Alternative 2

44.4.2.1 Construction Impacts

Pagan Alternative 2 construction emissions would be similar but slightly less than emissions predicted to
result from Pagan Alternative 1. The modeled annual construction emissions summarized in Table 4.4-8
are below the significance threshold of 250 tons (227 metric tons) per year for criteria pollutants.
Therefore, Pagan Alternative 2 construction activities would result in less than significant impacts to air
quality.
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Table 4.4-8. Annual Construction Emissions — Pagan Alternative 2

Construction Pollutant (tons per year)
Year 502 co PM;, PM, 5 NOX voc C02
1-4 0.05 4.21 0.24 0.23 2.22 0.84 273.91

Legend: CO = carbon monoxide; CO, = carbon dioxide; NO, = nitrogen oxides; PM,, = particulate matter with a
particle diameter of less than or equal to 10 microns; PM, 5 = particulate matter with a particle
diameter of less than or equal to 2.5 microns; SO, = sulfur dioxide; VOC = volatile organic compound.

Note: 250 ton per year threshold does not apply to CO,.

4.4.4.2.2 Operation Impacts

Operation impacts to air quality resulting from Pagan Alternative 2 would be nearly the same as those
predicted to result from Pagan Alternative 1, as the same operational activities would take place under
both alternatives. See Section 4.4.4.1, Pagan Alternative 1, for a discussion of impacts. Therefore, Pagan
Alternative 2 operations would also result in less than significant impacts to air quality.

4.4.4.2.2.1 Volcanic Impacts to Operation

Impacts to Pagan Alternative 2 operations resulting from volcanic activity would be the same as
Alternative 1. See Section 4.4.4.1, Pagan Alternative 1, for a discussion of impacts. Therefore, Pagan
Alternative 2 operations would have no impacts to air quality in regard to volcanic eruptions.

4.4.4.3 Pagan No-Action Alternative

Under the no-action alternative, air emissions associated with the proposed operations would not occur
and air quality conditions would remain the same as existing conditions described in Chapter 3, Affected
Environment. The continuation of a minor amount of visits to Pagan would not result in any impacts to
air quality under the no-action alternative.

4.4.4.4 Summary of Impacts for Pagan Alternatives

Table 4.4-9 provides a comparison of the potential impacts to air quality resources for the two Pagan
alternatives and the no-action alternative.

Table 4.4-9. Summary of Impacts for Pagan Alternatives

Pagan Pagan . .
R A No-Action Al ti
esource Ared (Alternative 1) (Alternative 2) o-Action Alternative
Air Quality Construction Operation Construction Operation Construction Operation

LSI; NI LSI; NI

Air Quality LS (regarding LS (regarding NI NI
volcanic volcanic
activity) activity)

Legend: LSI = less than significant impact; NI = no impact.
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4.5 NOISE

Section 4.5 addresses the potential noise impacts to the environment from the proposed action.
Potential noise impacts can be generated from construction activities and during training operations.
This section focuses on the human aspect of noise generated by the proposed action. Other aspects of
noise impacts are covered in Section 4.7, Land and Submerged Land Use; Section 4.8, Recreation;
Section 4.9, Terrestrial Biology; Section 4.10, Marine Biology; Section 4.11, Cultural Resources; and
Section 4.15, Socioeconomics.

4.5.1 Approach to Analysis

The following is a summary of the methodology used to analyze the potential noise impacts associated
with the proposed action. Specific and more detailed information on methodology is presented in
Appendix H, Noise Study. This noise analysis addresses changes in the noise environment resulting from
the proposed action and uses modeling software to determine the breadth of impacts from audible
noise (i.e., sound perceived by human hearing) generated by construction activities and training
operations.

Direct impacts are those associated with elevated noise levels that can cause annoyance and/or hearing
loss. Indirect noise impacts are those which occur after the noise event such as non-auditory health
effects. Studies have been conducted to examine the effects of military noise exposure, focusing
primarily on stress response, blood pressure, birth weight, mortality rates, and cardiovascular health.
However, results of most of these cited studies are inconclusive, and it cannot be stated that a causal
link exists between military noise exposure and the various type of non-auditory health effects that
were studied at noise levels below 75 decibels A-weighted day-night average sound levels (Department
of Defense Noise Working Group 2013).

Representative points of interest, population numbers, and acres exposed to proposed action noise
levels were identified and the results compared to baseline conditions. To determine the population
counts, this analysis used aerial photography to count actual houses and the U.S. Census population
multiplier for Tinian (Marpo Heights) of 3.77 people per household.

Noise generated by construction and operations at the airfields, in the airspace, and at the training
facilities are calculated using different modeling software because different noise metrics apply to the
different activities as described in Section 3.5.1. The following summarizes the noise modeling software
used for calculating proposed noise levels, and identifies the criteria applied to determine impact
significance.

4.5.1.1 Construction

The Federal Highway Administration’s Road Construction Noise Model was used for vehicles and
equipment to determine noise levels at user specified distances from the source. The U.S.
Environmental Protection Agency recommends permissible construction noise levels for residents living
adjacent to construction activities. These levels are based on noise averaged over 8- and 24-hour
periods. Because daily construction durations are about 8 hours, the limit for 365 days per year
exposure is 75 decibels. This 75-decibel exposure recommendation applies when ambient (i.e.,

4-77



CIMT EIS/OEIS Chapter 4, Environmental Consequences
April 2015 Draft Noise

background) noise levels outside of working hours are less than 60 decibels (as found on Tinian and
Pagan); otherwise, the 24-hour standard of 70 decibels is used.

4.5.1.2 Operations

Noise zones (defined in Section 3.5.1) are used by the U.S. military as guidelines for planning on
installations and as recommendations for local communities in their planning efforts. While not
specifically regulatory standards, zones are used to identify land areas of compatibility and
incompatibility (see Table 3.5-1) with noise generated from military activities (Army 2007). Refer to
Table 3.5-2, which identifies, by noise zone, land use compatibilities for noise levels generated by
military activities, and refer to Table 3.5-3 for the probabilities of risk complaints.

4.5.1.2.1 Ground-Based Operations

The following noise modeling software was used for calculating proposed noise levels for ground-based
operations:

e Small Arms Range Noise Assessment Model (Version 2.6.2003-06-06) calculated live-fire small
arms of .50 caliber or less.

e Blast Noise Impact Assessment modeling program (Version 1.3.2003-07-03) modeled live-fire
large caliber explosives 20 millimeter or greater.

e Non-live-fire training noise was evaluated on a case-by-case basis using equipment noise data.

For munitions, the significance criterion of 62 decibels C-weighted day-night average sound level scale
was applied. Although A- and C-weighted values cannot be combined, the C-weighted criterion
correlates well to the A-weighted criterion for determining compatibility with land uses (DoN 2008a). To
supplement the discussion of impacts for impulsive ordnance noise (a single noise event), Peak 15 (or
Peak) was used to account for the increased risk of noise complaints from people exposed to Peak noise
levels exceeding 115 decibels. The low frequency peak noise from large-caliber weapons can be
influenced by weather to a much greater extent than other types of noise generating activities.
Unfavorable weather is a condition when the wind is blowing from the noise source towards populated
areas. Conversely, neutral weather conditions occur when there is little wind and/or the wind is blowing
away from populated areas towards the noise source.

4.5.1.2.2  Airfield and Airspace Based Operations

The following noise modeling software was used for calculating proposed noise levels for aircraft
operations:

e NOISEMAP calculated noise levels in the airfield environment at Tinian International Airport,
North Field, and the Pagan airfield (Moulton 1990).

e MRNMAP modeled, aircraft-generated noise levels in Special Use Airspace (Lucas 1995).

e Rotorcraft Noise Model was used for rotary-wing Landing Zones, Drop Zones, and general
hovering activities (Page et al. 2008).

For aircraft-generated noise at the airfields, landing zones, and airspace, a criterion of 65 decibels A-
weighted day-night average sound level scale was used to determine significance (DoN 2008b). Impacts
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would be considered significant if sensitive receptors; people living in residential areas and occupying
sensitive land uses such as schools and hospitals, were exposed to noise levels in Zones Il and Il (see
Table 3.5-1). The analysis applied herein uses the 65-decibel threshold; however, the Federal Aviation
Administration considers a 1.5-decibel increase in noise sensitive areas (e.g., schools, hospitals, and
places of worship) over 65 decibels as a significance criterion.

4.5.1.2.3 Traffic

The following noise modeling software was used for calculating proposed noise levels for traffic
operations:

e Traffic on Tinian roads was modeled using the Federal Highway Administration’s Traffic Noise
Model Version 2.5 (Federal Highway Administration 2004).

e On Pagan, noise generated by vehicles would be negligible and because of the lack of population
and relatively few vehicles being proposed for use on Pagan traffic noise was not modeled.

As presented in Section 3.5.1, several noise metrics were used in the modeling and include:

e A-weighted Scale. Applied to noise sources such as aircraft, small-caliber weapons, and vehicles.

e (C-weighted Scale. Measured the low-frequency components of noise and applied to impulsive
noise and vibrations generated by explosive charges and large-caliber weapons.

e Peak 15. Measured impulsive sounds generated by munitions, explosions, and sonic booms. It
represents a single event where the Peak noise level is likely to be exceeded 15% of the time.
Peak was also used to gauge the potential risk for receiving complaints and hereafter referred to
as Peak.

4.5.1.2.4  Supplemental Noise Metrics

Supplemental metrics identify potential noise effects from aircraft overflights. These impacts include
potential hearing loss, speech interference, classroom interruptions, and sleep disturbance. This
approach is taken because noise levels generated by aircraft operations are most likely to affect
receptors. According to U.S. Environmental Protection Agency (1974), changes in the hearing level of
less than 5 decibels would not be considered noticeable or significant (see Appendix H, Noise Study for
further explanation). For classroom interruption analysis, a threshold for the indoor background,
equivalent noise level of 40 decibels was applied. The equivalent noise level, averaged over the 9 hours
of normal school hours (i.e., 8:00 a.m. to 5:00 p.m.) was used for determining classroom disruption.
Refer to Appendix H, Noise Study, for detailed information on these supplemental noise metrics.

4.5.1.2.5 Occupational Noise

For occupational noise, the significance level derives from a National Institute for Occupational Safety
and Health (Institute) criteria document published in the early 1970s. It recommended an exposure limit
of 85 decibels as an 8-hour time-weighted average. This exposure limit was reevaluated in 1998, when
the Institute made recommendations that went beyond conserving hearing, by focusing on the
prevention of occupational hearing loss. Using a then new risk assessment technique, the Institute
published another criteria document which reaffirmed the 85 decibel recommended exposure limit
(National Institute for Occupational Safety and Health 1998).
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4.5.1.2.6 Underwater Noise

For underwater noise, there is no set significance level for human receptors. See Section 4.10, Marine
Biology for significance criteria for marine biological resources.

4.5.2 Resource Management Measures

These resource management measures apply to Tinian because there is a permanent population on
Tinian. Pagan does not have a permanent population; therefore, resource management measures to
reduce impacts of noise on human populations are not necessary except those for worker safety.

4.5.2.1 Construction

4,5.2.1.1 Avoidance and Minimization Measures

e  Minimizing night time construction activities to the extent practical.

e A construction perimeter could be set up to prevent recreational divers from being in the
vicinity during pile driving activities at Unai Chulu.

e Sequencing work to minimize the number of loud construction equipment when working near
residences.

4.5.2.1.2 Best Management Practices and Standard Operating Procedures

e Assuring all noise muffling equipment is installed and working properly.

e Shutting off idling equipment when not in use.

e Adhering to all Occupational Safety and Health Act noise reduction and hearing protection
requirements and regulations.

4.5.2.2 Operation

4,5.2.2.1 Avoidance and Minimization Measures

e Limiting night time expenditures of large-caliber weapons use to only 4% of the total planned
expenditures.

e Shifting some large-caliber operations from the southernmost firing points to points farther
away from Tinian receptors.

e On Tinian, limiting normal departure and arrival procedures to areas over the Military Lease
Area to the north of the runway. On occasion, infrequent exceptions may occur and flights may
be directed to south of the runway.

e Assuring that operations to the south would occur only in case of a missed approach or during
the rare westerly winds when take-offs and landings are oriented to the west.

4.5.2.2.2 Best Management Practices and Standard Operating Procedures

e Adhering to all Occupational Safety and Health Act noise reduction and hearing protection
requirements and regulations.
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4,5.3 Tinian

Noise-generating activities associated with the proposed action include construction of support facilities
and operation of the RTA. Specifically, operations include training within the Military Lease Area; aircraft
activities at Tinian International Airport, North Field, landing zones, and in Special Use Airspace and local
airspace; waterborne operations at the port, designated beaches in the Military Lease Area, and in
adjacent waters; and heavy- and light-vehicle traffic between the port and airport and the Military Lease
Area.

Construction, aircraft noise, waterborne noise, traffic, and occupational noise impacts are similar among
the three alternatives. Noise generated by live-fire weapons varies by alternative because of the
different locations of some training facilities (e.g., Battle Area Complexes). The following is a synopsis of
the impact analysis; refer to Appendix H, Noise Study, for the specific data input used and the results
generated by the noise modeling.

4.5.3.1 Tinian Alternative 1

45.3.1.1 Construction Impacts
45.3.1.1.1 Onland

Noise modeling from construction activities used the A-weighted scale, and determined the noise levels
by identifying the type of equipment and how long it would run. Earth-moving equipment (e.g., graders,
excavators, dozers) and impact devices (e.g., pile drivers and jackhammers) are examples of heavy
(large) equipment that would be used for construction. Smaller construction equipment includes
generators, concrete saws, and compressors. Equipment and other construction activities typically
generate noise levels ranging from 70 to 90 decibels at a distance of 50 feet (15 meters), see Appendix
H, Noise Study (see Table 2.4-1) for specific equipment noise levels (U.S. Department of Transportation
2006). Noise modeling of construction activities averaged noise levels over 1 hour, assumed consistent
equipment numbers throughout the workday, and that the equipment operated in the same location.

RTA construction and improvement activities within the Military Lease Area are too distant to generate
elevated noise levels outside of its boundaries. Therefore, construction noise levels would not be
detectable in any residential areas on Tinian.

At Tinian International Airport, noise generated from military airport facilities and infrastructure
construction and improvement activities may be perceptible to residents of San Jose. Assuming 20
pieces of construction equipment would be active in one general location and at the same time, noise
levels of 82 decibels at 100 to 500 feet (30 to 152 meters) from the airport construction site would be
generated. The nearest point of interest is Tinian Middle/High School, located about 6,400 feet (1,950
meters) from the proposed construction area. Noise levels at the school would be 49 decibels, far below
the significance criterion of 65 decibels.
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At the Port of Tinian, proposed improvement activities would occur closer to San Jose, thereby
increasing the potential to expose the population to construction-related noise; however, port
improvement activities could generate noise levels no greater than 65.6 decibels at the nearest
residents in the port area, still within acceptable levels of noise. Construction noise impacts would be
compatible with residential areas, and would not affect schools, places of worship, or hospitals (i.e.,
sensitive receptors). Therefore, construction noise levels on land would be less than significant.

4.5.3.1.1.2 Underwater

Noise would be caused by shore-based construction equipment dredging the nearshore substrate at
Unai Chulu to construct an in-water landing ramp for Amphibious Assault Vehicles. The dredging would
require the use of a crane dredge and an excavator. Sheet piles would be driven to create a causeway
for access and steel piles would be driven to build a temporary trestle for the dredging equipment. No
blasting would be required. The duration for the proposed construction could take approximately 8
months.

Comparative operations that measured dredging noise with a limestone bottom were used to estimate
dredging noise levels. The highest typical in-water noise levels for excavation dredging of limestone
material measured a root mean squared noise at 179 decibels referenced to 1 micro Pascal at 3 feet (1
meter) (Reine et al. 2014). Underwater noise is based upon sound pressure levels with a base reference
pressure of 1 micro Pascal. This differs from airborne noise that references 20 micro Pascal, thus in-
water noise is expressed as “decibels referenced to 1 micro Pascal.” Estimated noise levels for either a
24 inch (0.6 meter) steel pipe or 24 inch (0.6 meter) sheet pile using recent measurements from other
projects for impact pile diving indicate Sound Exposure Levels of approximately 190 decibels referenced
to 1 micro Pascal at 33 feet (10 meters) and approximately 177 decibels referenced 1 micro Pascal root
mean squared (lllinworth and Rodkin 2007). Vibratory pile driving of steel sheet piles yielded noise level
results 25-30 decibels quieter than impact pile driving.

Underwater noise would not affect human receptors and a perimeter would be established to prevent
recreational divers from entering areas of high in-water noise levels. Therefore, noise impacts to human
receptors due to in-water construction would be less than significant.

Refer to Section 4.10, Marine Biology for information on noise effects to marine biological resources.
4.5.3.1.2 Operation Impacts

Training operations generate two different noise types: higher frequency from small-caliber munitions
and lower frequency from large-caliber ordnance, explosives, and artillery blasts. For small-caliber
weapons use, as well as aircraft and vehicle operations, the A-weighted scale was applied. The C-
weighted scale was used to model impulsive noise generated by explosions and large-caliber weapons.
Peak was applied to single-event percussive events generated by small- and large-caliber weapons. As
noted in Section 3.5 and in Appendix H, Noise Study, a 10-decibel penalty was applied to operations
occurring during nighttime hours, between 10:00 p.m. and 7:00 a.m.
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4.5.3.1.2.1 Ground-Based Operations
Small-caliber Weapons

The small-caliber weapons proposed for use include .50 caliber and smaller caliber. Training facilities
supporting small-caliber weapons would generate 5,049,643 rounds fired annually (see Appendix H,
Noise Study; Table 6.2-1). Figure 4.5-1 presents Tinian Alternatives 1, 2, and 3 A-weighted day-night
average sound level contours and Figure 4.5-2 illustrates Peak sound levels generated by small arms
(Army Public Health Command 2014).

Table 4.5-1 provides the area and population affected by small-caliber weapons noise in A-weighted
day-night average sound levels and Table 4.5-2 provides Peak noise levels. All three alternatives
generate similar average noise levels, and are presented together for easy comparison of acres and
population affected. However, single-event noise levels at representative points of interest can still vary
among the alternatives. Representative points of interest exposed to small-caliber weapons noise levels
because of Tinian Alternative 1 operations are presented in Table 4.5-3. Schools were identified to
evaluate potential effects to children and non-school points of interest were identified to evaluate noise
effects to people and locations.

For Tinian Alternative 1, small-caliber (A-weighted) noise generated within the Military Lease Area
would potentially to expose 5,553 acres (2,247 hectares) in Zones Il and Ill, but no residential population
would be affected. Also within the Military Lease Area, two points of interest would be exposed to Noise
Zone Il or lll levels: Mount Lasso Overlook and the Bateha Isolated Wetlands. However, the public would
not be exposed to these noise levels because public access would be prohibited when the RTA is
operational. Noise levels outside the Military Lease Area would be less than 50 decibels A-weighted,
compatible with land uses.

For Peak noise exposure from Tinian Alternative 1, six points of interest within the Military Lease Area
would be exposed to Noise Zone lll, but exposure would be considered compatible with exposed land
uses because these points are military facilities, other non-human resources, or are recreational sites
where access during RTA training operations would be restricted. Therefore, the public would not be
exposed to Noise Zone lll levels. Outside the Military Lease Area, noise generated by small-caliber
weapons from Tinian Alternative 1 operations would affect neither people nor lands on Tinian or Saipan.

Outside of the Military Lease Area, land uses exposed to A-weighted day-night average sound levels
would be considered compatible. Small-caliber Peak noise levels would also be considered compatible.
Therefore, Tinian Alternative 1 operations would result in less than significant direct and indirect noise
impacts from small-caliber weapons use.
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Table 4.5-1. Area and Population on Tinian Affected by
Small-caliber Weapons Noise for All Tinian Alternatives(A-weighted)
Noise Acres/Hectares
Levels
Zone . . ) .
(in Alternative 1 Alternative 2 Alternative 3
decibels)
Within the Military Lease Area
" 65-69 2,532/1,025 2,696/1,091 2,914/1,179
70-74 1,459/590 1,769/716 1,645/666
75-79 693/280 862/349 810/328
[ 80-84 444/180 570/231 533/216
85+ 425/172 530/214 548/222
Total 5,553/2,247 6,427/2,601 6,444/2,610
Area and Population Outside the Military Lease Area
Il sg : sj 0/0 and 0 population all alternatives
75-79
1] 80-84 0/0 and 0 population all alternatives
85+
Total 0/0 | 0/0 | 0/0
Off Shore
65—-69 15/6 15/6 15/6
Zones Not 70-74 12/5 12/5 12/5
Applicable 75-79 5/2 5/2 5/2
80-84 2/1 2/1 2/1
85+ 2/1 2/1 2/1
Total 36/15 36/15 36/15
Table 4.5-2. Area and Population on Tinian Affected by
Small-caliber Weapons Noise for All Tinian Alternatives (Peak)
Noise Levels Acres/Hectares
(in decibels) Alternative 1 | Alternative 2 | Alternative 3
Within the Military Lease Area
Zone Il
87-104 | 7,897/3,196 | 6,010/2,432 | 6,422/2,599
Zone lll
>104 6,898/2,792 9,032/3,655 8,623/3,490
Total Zones Il and Il 14,795/5,988 15,042/6,087 15,045/6,089
Area and Population Outside the Military Lease Area
Zone Il
411/166 600/243 600/243
87-104 . . .
0 population 0 population 0 population
Zone lll
>104 0/0 0/0 0/0
Total Zones Il and Il 411/166 600/243 600 /243
Off Shore
87-104 26,025/10,532 28,362/11,478 27,316/11,054
>104 607/246 492/199 672/272
Total 26,632/10,788 28,854/11,677 27,988/11,326
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